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Abbreviation 


AC 
AFB 
ATT 
BCG 
CP/CPPS 
CPS 
CT 
DRE 
EPS 
EPTB 
ETTB 
FGTB 
GFR 
HIV 
HPE 
IVU 
KTB 
MDR-TB 
MGTB 
MRI 
MSCT 
Mtb 
OA 
OTN 
PCN 
PCR 
P-GN 
PMU 
PPMT 
PTB 
SE 


Augmentation cystoplasty 
Acid-fast bacilli 
Antitubercular treatment 
Bacillus Calmette-Guérin 


Chronic prostatitis/chronic pelvic pain syndrome 


Pyelocaliceal system 
Computered tomography 
Digital rectal examination 
Expressed prostatic fluid 
Extrapulmonary tuberculosis 
Extrathoracic tuberculosis 
Female genital tuberculosis 
Glomerular filtration rate 
Human immunodeficiency virus 
Histopathological examination 
Intravenous excretory urography 
Kidney tuberculosis 
Multidrug-resistant TB 

Male genital TB 

Magnetic resonance imaging 
Multi-slice computed tomography 
Mycobacterium tuberculosis 
Oleanolic acid 

Orthotopic neobladder 
Percutaneous nephrostomy 
Polymerase chain reaction 
Primary glomerulonephritis 
Post-massage urine 
Pre-massage and post-massage 2-glass test 
Pulmonary tuberculosis 

Side effects 


Abbreviation 


Sputum smear microscopy 
Tuberculosis 
Tuberculosis-mediated glomerulonephritis 
Ursolic acid 

Urogenital tuberculosis 
Ultrasonography 
Urogenital tract infection 
White blood cells 

World Health Organization 
Extensively drug-resistant 
Ziehl-Nielsen 
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Chapter 1 
Introduction 


Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis 
(Mtb). Robert Koch identified Mtb as a causative agent of TB at 1882 (Sakula 1985) 
but Mtb has infected both human beings and animals all over the world for a very 
long time, it has been found in the bones of ancient bison, which lived 17,000 years 
ago. For ages mankind has paid fatal tribute to tuberculosis, which now accounts for 
about 5,000 human deaths daily (WHO Reports 2002). Many well-known people 
were victims of TB throughout history. TB killed: Pharaoh Tutankhamun, Napoleon 
II of France, Cardinal Richelieu, Baruch Spinoza, Jean-Jacques Rousseau, Robert 
Burns, Amedeo Modigliani, Vivien Leigh and many, many others. Even today TB 
kills more youngsters and adults than any other infectious disease. 

World Health Organization (WHO) pays a special attention to TB. Although 
there is some positive tendency in epidemiology (in 2009 WHO reported about 9.4 
million incident cases of TB with approximately one third of the world total popula- 
tion being infected, and only 8.6 million people fell ill with TB in 2012, including 
1.1 million cases among people with HIV) — but according to WHO reports in 2012, 
1.3 million people died from TB. In 2012, an estimated 450,000 people developed 
multidrug-resistant TB globally (MDR-TB) and there were an estimated 170,000 
death from MDR-TB. To eliminate tuberculosis as a public health problem by 2050, 
incidence will have to fall by an average of 16 % per year for the next 40 years. 
Rates, however, are only declining at 2 % per year (WHO 2012). 

TB is a multisystemic disease with myriad presentations and manifestations; it 
can affect any organ or tissue, excluding only hair and nails. Nevertheless the lungs 
are the most common site for the development of TB. Unfortunately, because of 
delayed diagnosis urogenital tuberculosis (UGTB) often has a complicated course. 
UGTB may mimic non-specific urogenital tract infection (UTI) with common bac- 
teria, a fact that confuses many doctors who are not familiar with TB. 

World Health Organization recognized TB as a global problem, but meant TB as 
a whole, mostly pulmonary TB (PTB). Urogenital TB is not involved in the atten- 
tion of WHO, although UGTB is the second most common form of TB in countries 
with a severe epidemic situation and the third most common form in regions with 
low incidence of TB. Male genital TB (MGTB) seems to be a rare disease. 
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Nevertheless, 70 % of men who died from tuberculosis of all localizations had pros- 
tate tuberculosis which had mostly been overlooked during their life time. In actual 
figures, this means about 10,000 men yearly in Russia. UGTB presents non-specific 
symptoms and laboratory findings, except for positive Mtb culture, but only about 
40 96 cases are culture-positive. This is one of the main reasons for late and poor 
diagnosis of UGTB. Prostate TB has an importance due to: (1) It results, like any 
prostatitis, in chronic pelvic pain, that significantly reduces a quality of life; (2) It 
decreased a sexual function, that reduces a quality of life again. 

Tuberculosis (both pulmonary and extrapulmonary) leads to male and female 
infertility (Khanna and Agrawal 2011; Kulshrestha et al. 2011; Wise and Marella 
2003; Tzvetkov and Tzvetkova 2006; Lenk and Schroeder 2001; Scherban et al. 
2010; Wise and Shteynshlyuger 2008), it is a sexually transmitted disease (Scherban 
and Kulchavenya 2008) that explains why TB is not only a medical, but also a big 
social problem. 

Bacillum Calmette Guerin (BCG) vaccine is used for the therapy of bladder can- 
cer and may play a role in the incidence of urogenital tuberculosis as well as a kid- 
ney transplantation (Kul’chavenia and Muzyko 2007). 

UGTB is ancient but until now an unsolved problem. Clinical features are flexi- 
ble and variable, UGTB mimics numerous other diseases that results in delayed 
diagnosis. Despite of about 7,000 articles with key words “urogenital/genitourinary 
tuberculosis", there is none good multicenter study with high level of evidence on 
this problem. UGTB is an embodiment of contradictions — from terms and classifi- 
cation till therapy and management. Nevertheless we have to overcome this quag- 
mire for best understanding this eternal enigmatic and potentially fatal dangerous 
disease. 


Chapter 2 
Epidemiology of Urogenital Tuberculosis 
as a Part of Extrapulmonary Tuberculosis 


Abstract To estimate epidemiology of extrapulmonary tuberculosis (EPTB) and 
particularly urogenital tuberculosis (UGTB) first to unify the terminology is neces- 
sary. We insist the term “Urogenital tuberculosis" instead of “Genitourinary tuber- 
culosis", and consider “Extrapulmonary tuberculosis" as specific TB lesion of all 
organs, excluding bronchus, lungs, pleura and intrathoracic broncho-pulmonal 
lymph nodes. And even if all authors mean the same form of TB — proportions of 
prevalence, male:female ration, age-render correlation are incredible different, even 
in neighbor regions. Many cases of EPTB and UGTB remain undiagnosed and, 
accordingly, patients are bereaved of correct therapy. 


Terminology 


Real epidemiological situation on tuberculosis (TB) is un-known. One-third of 
active TB cases are never diagnosed — or revealed too late, meaning that three mil- 
lion people are walking around with undiagnosed disease — and each of them may 
infect of 10-15 others annually (WHO 2002). One of the reasons for incorrect esti- 
mation of epidemiology on extrapulmonary tuberculosis (EPTB) is a misadjustment 
in terminology. Some authors consider EPTB as TB of any organ, excluding exactly 
broncho-pulmonary lesion, so pleural TB they relate to the one of the form of EPTB 
too. Others think that division of lung and its cover pleura on two separate organs is 
incorrect, and ascribe both organs to pulmonary tuberculosis (PTB) and instead of 
EPTB use a term Extrathoracal Tuberculosis (ETTB), or extrarespiratory tuberculo- 
sis, Which merge TB of all organs out of thoracal ones. This is a reason for confu- 
sion with proportion of EPTB/ETTB forms. 

The first note of urogenital TB was made by Porter (1894). Later Wildbolz 
(1937) suggested the term genitourinary TB. The term “Urogenital TB" is more 
logical, because kidney TB, which is usually primary, is diagnosed more often than 
genital TB (Singh et al. 2013). Only 53 96 of patients with kidney TB had genital 
lesions, but in 61.9 % patients with orchiepididymitis and in 79.3 % patients with 
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TB of the prostate a renal lesion could be diagnosed (Kulchavenya 2009; Gómez 
García et al. 2010). In UGTB, the kidneys are the most common sites of infection 
and are infected through hematogenous spread of the bacilli, which then spread 
through the renal and genital tract (Abbara and Davidson 2011). Although some 
authors believe that tuberculosis often affects the lower genitourinary system rather 
than the kidney. They found that tuberculosis of the lower genitourinary tract most 
commonly affects the epididymis and the testis, followed by bladder, ureter, pros- 
tate, and penis (Wise and Shteynshlyuger 2008). 

Actually the term UGTB is incorrect too, because it includes kidney TB (KTB), 
male genital tuberculosis (MGTB) and female genital tuberculosis (FGTB) — but all 
these forms of the disease have their own clinical features and require their own 
approaches to the diagnosis and management. Although there is an opinion, that, as 
TB is an infection disease caused by M. tuberculosis (Mtb), it should be diagnosed 
by identification of the infection agent only and therapy should be directed on elimi- 
nation of Mtb only — without separation on particular forms with individual approach 
to the diagnosis and treatment. 


Epidemiology of EPTB in the World 


In its 2012 global report on tuberculosis, WHO estimates that 3—7 % (range 2.1— 
5.2 96) of new cases and 20 % (range 13-26 96) of previously treated cases have 
multidrug-resistant (MDR) tuberculosis (defined as tuberculosis caused by Mtb iso- 
lates that are resistant at least to rifampicin and isoniazid). In many countries in 
Eastern Europe and Central Asia, 9—32 96 of new patients and more than 50 96 of 
previously treated patients have MDR-TB (WHO 2012). Fifteen of the 27 countries 
with the highest burden of MDR-TB are in the WHO European region. More than 
80,000 cases of MDR tuberculosis occur in the region each year—almost a fifth of 
the world's total MDR-TB burden. The findings of a 2012 study showed that in 
Minsk, Belarus, almost 50 % of reported TB cases, and 75—76 % of previously 
treated cases in 2011, were multidrug resistant. Precise data for MDR and XDR 
tuberculosis in Europe are not available because most eastern European countries 
have poor diagnostic services and suboptimum surveillance systems to detect drug- 
resistant tuberculosis (Skrahina et al. 2012). 

EPTB, despite of a few member of patients, plays significant role in both phthi- 
siatry and urology. It is mostly because of bigger frequency of fatal complications, 
more severe decreasing of a quality of life, and more often association with HIV- 
infection, than PTB. 

Before anti-TB drugs were created, the prevalence of UGTB was huge. Each 
fifth urological in-patient had UGTB, more than third of all pyonephrosis were due 
to TB. In that era mostly young people got sick with TB, equally male and female 
(Marion 1931, 1940). 

Now UGTB is the most common form among EPTB in countries with TB epi- 
demic, but in countries with low incidence rate UGTB is revealed rarer (Kulchavenya 


Epidemiology of EPTB in the World 5 


and Kim 2009). In developed countries from 2 to 10 % patients with PTB have also 
UGTB; in developing countries such proportion increases up to 15-20 % (Figueiredo 
and Lucon 2008). In Europe UGTB is diagnosed more often in migrants, than in 
inhabitants (Lenk 2011; Singh et al. 2011a, b). About 20 96 of patients cured from 
PTB, had EPTB later, mostly - UGTB (Lenk and Schroeder 2001). 

Mazza-Stalder et al. (2012) considered that a share of EPTB is increasing and 
gets 20-40 95. In Russia most severe epidemic situation there is in Siberia, each 
third TB patient dies from this disease (Murashkina et al. 2011). At the same time 
in Russia accordingly official reports the rate of EPTB among TB as whole is 
decreasing — but the part of multi-organ TB is increasing (Levashev et al. 2006), 
there is high incidence of children still now (Chiang et al. 2010; Kay and McCarthy 
2009; Wise 2009) — and the level of the child's incidence with tuberculosis gives an 
evidence of severity epidemic situation in the region and insufficiency of special 
medical service. 

To estimate the prevalence and spectrum of kidney TB in children and teenagers 
in epidemic region history cases of 131 patients with UGTB in Siberia and 819 
UGTB patients in Kyrgyzstan were picked up. Among them history cases of chil- 
dren and teenagers were selected and analyzed. In Siberia only two children and one 
teenager with UGTB were revealed (2.3 % among all cohort of UGTB); all had Ist 
level of kidney TB inflammation — TB of parenchyma. All children were asymp- 
tomatic and were diagnosed as they had contact with TB infection. Seventeen-aged 
girl had a long history of recurrent urinary tract infection (UTI), and as far as anti- 
bacterial therapy was insufficiently effective UGTB was suspected and her urine 
was cultured. All children and teenager had positive culture in urine; M. tuberculo- 
sis was sensitive to all anti-TB drugs. All had isolated kidney TB. 

In Kyrgyzstan 38 children and teenagers with UGTB were diagnosed (4.6 % 
among all UGTB patients). Seventeen patients were children and 21 — teenager. All 
had a long history, underwent surgical interventions, six had fistula, two teenagers — 
microcystis (bladder TB grade 4). Kidney TB 1st level was diagnosed in two children 
only, kidney TB 2nd level — in four patients, in eight — kidney TB 3rd level, and in 
three — polycavernous kidney TB (4th level). One boy had also genital TB. Thus, 
64.5 % patients were revealed in late complicated stage. Only one patient had iso- 
lated kidney TB, in others lymphonodal, skeletal, pulmonary TB was diagnosed. 
Mycobacteriuria was found in 11 children, in three — alongside with growth in spu- 
tum. Among 21 teenagers complicated UGTB was diagnosed in 11 patients (52.4 96). 
Mtb was found in nine adolescents and in the rest diagnosis was confirmed by histol- 
ogy. Generalized TB was in 17 patients. Surgery was performed 11 children (64.7 96) 
and 16 teenagers (76.2 96). 

Thus, late diagnostic of UGTB predominated in Kyrgyzstan; nevertheless in 
Siberia all children and teenager were revealed in-time and cured by chemotherapy, 
without surgery. Medical service should be improved in the regions with severe TB 
epidemic (Mukanbaev and Kulchavenya 2013). 

In Moscow region between 1996 and 2002 years the frequency of UGTB 
increased in three times, and 49.4 % of patients were revealed late, with complica- 
tions (Batyrov et al. 2004). 
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Tarasenko et al. (2011) noted, that 60 % of new UGTB patients had destructive 
cavernous forms (KTB 3-4 level), and 44 96 got disability. In Bashkortostan surpris- 
ingly there was lowest incidence rate of UGTB in Russia. There FGTB prevailed in 
1998—2006 years, but from 2007 the bone and joint TB was a leader among EPTB 
(29.5 96), then — FGTB (27.4 96), then — lymphonodal TB (17.9 96). The share of 
UGTB took 9.5 % only (Tuktamysheva et al. 2011). 

Vietnam is one of 22 countries with the biggest prevalence of TB — 100 cases on 
100,000 inhabitants Do Chau (2004). Between 1989 and 1994 years 167 new UGTB 
patients were revealed; 43.7 96 — in age of 30-50 years. UGTB only was diagnosed 
in 77.2 96, combination of PTB and UGTB was found in 19.2 %, and UGTB and 
other forms of EPTB — in 3.5 % of patients. KTB was diagnosed in 13.2 %, TB of 
ureter was diagnosed in 25.7 96, bladder TB — in 26.3 %. Twenty seven percents had 
MGTB (Nguyen Phuc Cam et al. 2009b). 

Lack of familiarity with TB among doctors may contribute to the delay in diag- 
nosis of atypical presentations, particularly EPTB. Pulmonary TB accounted for 
69.9 % of all cases, and EPTB forms for 30.1 %, including lymph nodes 13.1 %, 
pleural 6.2 %, UGTB 2.1 46, bone and joints 2.7 96, intestinal involvement 1.0 96, 
meningitis 0.9 96, disseminated disease 2.6 % and other (not specified) 2.5 %, as 
published statistical reports for 2006 (Mesquita et al. 2010). 

The risk to get sick with TB significantly is higher in patients with renal failure 
(Gusmão et al. 1998), in co-morbidity with HIV-infection (Cremades Romero et al. 
1998). Anomalies of urogenital tract, chronic renal disease, and renal transplanta- 
tion also increase this risk (Kul'chavenia and Muzyko 2007; Khaira et al. 2009; 
Rabbani et al. 2011; Zümrütdal et al. 2011). Late diagnosis of extra-pulmonary 
tuberculosis leads to irreversible kidney failure even in a non-immunocompromised 
patient (Takeshita et al. 2012). 

Many cases of UGTB caused by instillation of the vaccine BCG for cancer therapy 
were described- till urosepsis (Akbulut et al. 2010). Stróck et al. (2011) in 13 (1.8 %) 
among 858 patients who were treated with BCG, found TB ulcers cystoscopically. 

Urogenital tuberculosis is a frequent disease in endemic countries. It is characterized 
by clinical polymorphism (Bouchikhi et al. 2013). In developed countries, genitourinary 
manifestation is responsible for over 40 % of extrapulmonary cases (Bacci et al. 2012). 

In 1984 EPTB remained a major health problem in Australia, where 24.3 % of 
all new TB notifications were extrapulmonary origin. The commonest sites of dis- 
ease were the lymph nodes, urogenital tract, pleura and bone (Dwyer et al. 1987). 
By the 1980s, the availability of antituberculous chemotherapy reduced the inci- 
dence and prevalence of tuberculosis. Changing patterns of population emigration 
and the development of large pools of immune-compromised individuals reversed 
the downward trend of tuberculosis (Wise and Marella 2003). 

Navarro- Vilasaró et al. (2008) reported UGTB was the third most frequent extra- 
pulmonary tuberculous infection, following pleural and nodal involvement in Spain 
in 2008. 

By the opinion of Abbara and Davidson (2011), UGTB is the second most com- 
mon form of extrapulmonary tuberculosis, with more than 90 96 of cases occurring 
in developing countries. 
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In past century in Oklahoma a greater proportion of newly diagnosed cases of 
extrapulmonary tuberculosis occurred in nonwhites. This was especially true to TB 
meningitis, TB lymphadenitis, and miliary tuberculosis (Snider 1975). These days 
EPTB was frequent in Africa and had a great severity due to delayed diagnosis and 
multifocal forms (Aubry et al. 1979). At Boston city in 80-ies of last century EPTB 
represented 4.5 % of all new cases of active tuberculosis and tended to occur in 
older patients. Sites of involvement included lymph nodes, genitourinary tract, bone 
and articular sites, the meninges, peritoneum, adrenal glands, pericardium, and mis- 
cellaneous sites, in this order (Alvarez and McCabe 1984). 

In Spain from 1991 to 2008 among the 2,161 TB cases were diagnosed, 1,186 
were PTB and 705 EPTB. The number of EPTB cases decreased more slowly than 
PTB. EPTB increased from 30.6 % of cases in 1991-1996 to 37.6 96 in 2003-2008 
(lymphatic site increased 27 96) (García-Rodríguez et al. 2011). Authors concluded, 
that whilst there has been a reduction in the overall incidence of TB, the proportion 
of EPTB increased that could be explained by an increase in life expectancy and the 
predominance of women in the population, and by a decline in BCG vaccinated 
patients (García-Rodríguez et al. 2011). In Nepal common sites for EPTB were 
lymph nodes (42.6 96) and peritoneum and/or intestines (14.8 96) (Sreeramareddy 
et al. 2008). 

Within the last decade the spectrum of EPTB in Siberia has changed significantly 
(Kulchavenya 2013). TB of the central nervous system almost doubled from 4.9 to 
8.7 %, mostly due to co-morbidity with HIV. Bone and joints TB increased by about 
half from 20.3 to 34.5 %, and among this group TB spondylitis with neurological 
disorders predominated, the most debilitating form of the disease. The proportion of 
UGTB decreased from 42.9 to 31.7 96. In contrary, there was a decrease of periph- 
eral lymph nodes TB from 16.7 96 in 1999 to 11.2 96 in 2011, with fistulous disease 
still frequent. At the end of the last century ocular TB accounted for 7.4 % and in 
2008 (in 2009 listed in others") for 4.4 % of the patients with EPTB. Accordingly, 
in 1999 other form of TB accounted for 7.8 % and in 2009 for 15.8 96 (in 2011 — 
13.9 96). The increase is partly due to inclusion of patients with ocular TB in this 
group, and partly due to better diagnosis of TB of the skin, abdominal organs, breast 
etc. (Kulchavenya 2013). 

The group “others” may include very rare and, so very difficult for diagnosis 
cases. Stojanovié et al. (2013) described a case of primary nasal TB. Thirty-year-old 
man presented with shortness of breath through the nose and periodical headaches. 
Clinical examination showed signs of chronic rhinitis, with slight granular changes 
of nasal septal mucosa. Laboratory analyses were within the reference ranges. Nasal 
and throat swabs for bacteria and fungi were normal. Skin allergy testing to standard 
inhalatory allergens was positive. Computer rhinomanometry showed increased 
nasal resistance at medium difficulty level, on the right. Radiography of paranasal 
sinuses indicated chronic polysinusitis on the right. Anti-allergy therapy was pre- 
scribed. The patient came for checkup after a month with subjective deterioration. 
Nasal endoscopy revealed the presence of dark red infiltrates with the 3 mm diameter 
on nasal septal mucosa, dominantly on the right, with small greyish nodules. TB was 
established on the basis of the results of nasal mucosa biopsy (Stojanovié et al. 2013). 
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Similar case surveyed Sanehi et al. (2008). They revealed tuberculosis of frontal 
and maxillary sinus in a 68 years old male, who presented with a swelling above left 
medial canthus, with no other eye or nasal complaints. Clinical and radiological 
findings on the initial evaluation suggested that the patient had left frontal muco- 
coele with bilateral maxillary haziness. Diagnosis was established on biopsy and 
subsequent Ziehl — Nielsen (ZN) staining of nasal swabs and tuberculin skin test. 
Later chest x-ray examination was suggestive of pulmonary tuberculosis, which 
was the primary cause (Sanehi et al. 2008). 

Bouchikhi et al. (2013) have found a rare case of urogenital tuberculosis in a man 
revealed by urethral narrowing and multiple urethro-scrotal fistulas. The patient, 
a Moroccan man, was 40 years old. He presented with dysuria, purulent discharge 
and a meatic penoscrotal fistula. A retrograde and voiding urethrocystography was 
performed and revealed an extended narrowing of the whole anterior urethra associ- 
ated with multiple fistulous portions toward the scrotum and perineum. His condi- 
tion was estimated as nonspecific sclero-inflammatory urethral stricture with 
complicating fistulas, and patient underwent a urethroplasty. The wound healing 
was delayed and associated with the persistence of fistulas extending into the corpus 
cavernosum with purulent discharge. It was the reason for suspecting TB; multiple 
biopsies were then performed on the periurethral tissue and fistula tracts, and the 
histological examination confirmed the diagnosis (Bouchikhi et al. 2013). 

Rarest case of tuberculosis of the renal artery caused a renovascular arterial 
hypertension was described by Bouziane et al. (2009). They reported a 17-year-old 
patient presenting with renovascular arterial hypertension, revealed thanks to the 
discovery of an occlusion of the right renal artery in Duplex scan. During the inter- 
vention, the observation of pararenal and mesenteric tuberculous polyadenopathy 
allowed suggesting the same kind of lesion at the level of the occluded renal artery. 
Once antituberculosis treatment had been carried out, the right renal artery was 
revascularized with a right iliorenal bypass using reversed internal saphenous vein. 
The postoperative course was uneventful, with an 18-month follow-up. Arterial 
pressure was normal without antihypertensive treatment, and the bypass was patent 
(Bouziane et al. 2009). 

Dahiya et al. (2013) reported a case of duodenal tuberculosis, who presented 
with upper gastrointestinal symptoms. There was evidence of obstruction in the 
third part of duodenum (D3) on oesophagogastro endoscopy, barium meal follow 
through and computer tomography scan of abdomen. On exploration there was 
thickening of D3 and D4 causing luminal obstruction. Resection of stricturous seg- 
ment with end-to-side duodenojejunostomy was done. Biopsy of the diseased seg- 
ment revealed TB (Dahiya et al. 2013). 

A total of five patients with gastroduodenal tuberculosis were revealed in India. 
The most common presentation was vomiting followed by failure to thrive and 
weight loss; two patients had abdominal pain. Biopsy of mesenteric lymph node 
was possible in two cases (Upadhyaya et al. 2013). 

As exotic site of EPTB chronic ulceration of the tongue and laryngitis was 
described — but actually it was a first clinical sign of asymptomatic pulmonary 
tuberculosis (Sah et al. 1999). 
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EPTB had an increasing rate in Turkey in 2001—2007. The reason remains largely 
unknown (Gunal et al. 2011). The most commonly seen two types of EPTB were 
genitourinary TB (27.2 96) and meningeal TB (19.4 96). TB of bone/joints, pleura, 
lymph nodes, skin, and peritoneal TB occurred at a frequency ranging from 9.7 to 
10.7 % (Gunal et al. 2011). Other authors from the same region reported a little dif- 
ferent data. Among 141 EPTB patients in Istanbul for 7 years meningeal TB counted 
23 %, TB lymphadenitis 21 96. Other types of EPT were skeletal, miliary, perito- 
neal, abscess, UGTB, cutaneous and gastrointestinal involvement which ranged 
between 18 and 1 %. Mean age was 42 and female/male ratio was almost equal 
(Sevgi et al. 2013). 

In 2009 almost one-fifth of United States TB cases were extrapulmonary; 
unexplained slower annual case count decreases have occurred in EPTB, com- 
pared with annual case count decreases in pulmonary tuberculosis cases. From 
1993 to 2006 among 253,299 cases, 73.6 % were PTB and 18.7 % were EPTB, 
including lymphatic (40.4 96), pleural (19.8 96), bone and/or joint (11.3 96), geni- 
tourinary (6.5 96), meningeal (5.4 96), peritoneal (4.9 96), and unclassified EPTB 
(11.8 96) cases (Peto et al. 2009). In France in 2012 the most frequent clinical 
presentations of EPTB were lymphadenitis, pleuritis and osteoarticular TB. 
Peritoneal, urogenital or meningeal TB was less frequent, and their diagnosis was 
often difficult due to the wide differential diagnosis and the low sensitivity of 
diagnostic tests including cultures and genetic amplification tests (Mazza-Stalder 
et al. 2012). In some countries the rate of growth of bone and joint TB reached the 
leading position among EPTB (Kulchavenya 2013). Location of TB on the spine 
remains the most common form of skeletal TB, representing 62.2 % of all osteo- 
articulary locations (Didilescu and Tánásescu 2012). The skeletal form was 
responsible for 3 96 of the total number of cases, with 50 96 of these due to spinal 
tuberculosis (Vilar et al. 2006). 

Although UGTB in all countries is estimated as a severe problem, Goth and Joshi 
(2004) listed this form of EPTB as "others". Among 198 EPTB patients they 
revealed pleural TB in 87 and lymph nodes TB in 97; generalized EPTB was diag- 
nosed in seven patients as well as all remaining forms, including UGTB - in another 
seven. 

UGTB usually results from the reactivation of old, dormant tuberculous diseases 
by pathogens of the Mycobacterium tuberculosis complex (Lenk 2011). It was the 
second most common form of EPTB in countries with severe epidemic situation and 
the third most common form in regions with low incidence of TB (Colbert et al. 
2012; Kulchavenya and Krasnov 2010; Lima et al. 2012), with more than 90 96 of 
cases occurring in developing countries (Abbara and Davidson 2011). EPTB com- 
prises 20—25 % total burden of the disease in which UGTB is 4 % by opinion of 
Singh et al. (2013). It has been well described that the urogenital system is a com- 
mon site of EPTB in adults, but the true incidence of UGTB is less clear, and reports 
have varied from 4 to 73 % (Zarrabi and Heyns 2009). It was found that UGTB 
represented 27 % of extrapulmonary cases. Renal involvement in TB can be part of 
a disseminated infection or a localized genitourinary disease. Renal involvement by 
TB infection is underdiagnosed in most health care centers (Daher Ede et al. 2013). 
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Fig. 2.1 Prevalence of 
UGTB in different 
regions in Siberia 
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In nowadays UGTB is not commonly encountered in general urological practice in 
Australia and New Zealand. However, this infection is easily overlooked unless 
clinicians maintain a strong awareness of its possibility (Patterson et al. 2012). In 
Japan because of the progress in anti- TB chemotherapy, it has become quite rare to 
diagnose patients with UGTB, however, the incidence of tuberculosis remains com- 
paratively high, particularly in elder patients, among advanced countries (Miyake 
and Fujisawa 2011). 

Fritjofsson and Kollberg (1973) analyzed the incidence of urogenital tuberculo- 
sis in Sweden, and have found between 1 and 4 new cases of UGTB per 100,000 
inhabitants per year. The incidence of UGTB showed geographical variation within 
the country. The same situation was in Hungary, where the number of new cases in 
one province was as high as 10 per 100,000 inhabitants per year, while in another 
part of the country only 2-3 cases had been reported. 

We have found unexplainable different prevalence of UGTB in the neighbor 
regions of Siberia too, which is demonstrated by Fig. 2.1. 

Fig. 2.1 shows a multiple predominance of the number of EPTB cases in one 
regions relatively another in 20-50 km — and there is no any idea for the reason of 
this phenomena. 

Lin et al. (2009) in retrospective study compared patients with EPTB and PTB in 
southern Taiwan. They found, that among total of 766 TB patients in 102 (13.3 96) 
EPTB was diagnosed, and in 664 (86.7 %) — PTB, and 19.6 % of EPTB patients also 
had PTB. The most frequently involved EPTB site was the bone and joints (24.5 96). 
The incidence of EPTB vs. PTB decreased significantly for each decade increase in 
patient age. Multivariate logistic regression analysis showed that being female, not 
being diabetic, having end-stage renal disease and not smoking were independent 
risk factors for EPTB (Lin et al. 2009). 
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One hundred and thirty-one history cases of UGTB patients, who were revealed 
in 2009-2011 years in Siberia, were analyzed (Zhukova et al. 2013). The most com- 
mon form was kidney tuberculosis (74.8 %). Isolated kidney tuberculosis (KTB) 
more often has met in women — 56.8 %. Patients of middle and old age more often 
were revealed in stage of cavernous KTB; young patients had small forms. Among 
all UGTB patients asymptomatic course was in 12.2 %, among KTB — in 15.9 %. 
Every third patient complained of flank pain and dysuria (accordingly 35.2 and 
39.8 96), 17 % presented toxicity symptoms, 9.1 % — renal colic, 7.9 % — gross- 
hematuria. Mtb in urine was found in 31.8 % in all levels of isolated KTB as whole. 
UGTB has no any specific symptom, even sterile pyuria meets only in 25 % only. 
Authors concluded that all urogenital tract infections should be suspected on UGTB 
in patients living in the region with high incidence rate, who had contact with tuber- 
culosis infection, who has recurrent course of the disease, resistant to standard ther- 
apy (Zhukova et al. 2013). 

Some authors have found that UGTB affects more men than women (Benchekroun 
et al. 1998; Figueiredo and Lucon 2008; El Khader et al. 2001; Tanthanuch et al. 
2010; Nurkić 2006); others — exactly the contrary (Aubry et al. 1979; García- 
Rodríguez et al. 2011; Mazza-Stalder et al. 2012; Singh et al. 2011a; 2013). It have 
been seem that UGTB, as any other kidney disease, should be more often in female 
patients, because menses, gravidity, inflammation of female genitals may hinder the 
urine passage. Urinary stasis makes the possibility for fixation Mtb to urothelium, 
and, so, for developing renal TB. 

In Siberia for a long time female prevailed among urological TB patients, but in 
2009 gender difference disappeared, and in 2010 the proportion male:female was 
0.8:1.0 (Kulchavenya and Krasnov 2010). In Japan male:female score was 2:1, but 
among UGTB patients as whole, among KTB patients gender difference was absent 
(Noguchi et al. 1986). In Vietnam sex proportion was 1:1.8 in benefit of female 
(Nguyen Phuc Cam et al. 2009a, b). Analysis of age-gender proportion showed, that 
girls used to be ill more often, then boys — as well as old women (Kulchavenya and 
Krasnov 2010). 

As whole a proportion male:female among EPTB patients depends on form of 
the disease. Concerning UGTB superiority of female patients is when UGTB 
includes both urological and gynecological TB, but in some regions there were 
female superiority among urological TB too. Actually, for better estimation of epi- 
demic situation UGTB should me divided on urological TB (including male genital 
TB), and female genital TB. Sexual proportion on EPTB is shown on Fig. 2.2 
(Kulchavenya 2009). 

Girls get sick in UGTB more often, than boys; in mild age the incidence is almost 
equal and in older age female UGTB predominates again (Fig. 2.3). 

On Fig. 2.3 the incidence of UGTB is shown, including female genital TB — and 
peak of the prevalence of FGTB is in reproductive age. In middle age UGTB has no 
gender preference, but children and, opposite, old patients are predominately female 
(Kulchavenya and Krasnov 2010). 

Age-gender correlation in kidney tuberculosis (KTB) was estimated in our Clinic 
by Zhukova et al. (2013). Eighty eight history cases of patients with KTB, who were 
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Fig. 2.3 Age proportion in urological TB patients 


revealed in 2009-2011 years, were analyzed. Clinical forms, gender, age and main 
features of the disease took into account. 

Analyze of age-gender-clinical correlation showed, that TB of kidney paren- 
chyma (KTB 1 level) was diagnosed in 10 patients (six male and four female). 
Among them there were two children age 3 and 6 years, one girl 17 years, four 
patients age 21—39 years, three — 40—59 years. There was none older 60 years. All 
children were revealed as they had a contact with TB infection, and they had no 
any urological complaints. Seventeen-years girl had recurrent urogenital tract 
infection with flank pain for 5 years, so UGTB was suspected and her urine cul- 
tured. Among the rest seven adult patients three had asymptomatic course and 
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were revealed as they had a contact with TB infection. Two had toxicity symp- 
toms, one — gross haematuria, one more — renal colic. Thus, only three patients 
with KTB 1 level had urological complaints (renal colic, haematuria, flank pain). 
Another two had non-specific symptoms of toxicity and five had no any symptoms 
at all. Mycobacteriuria was confirmed in 100 96 by culture, all strains were sensi- 
tive to anti-tuberculous drugs. None complications there were in the group of KTB 
Ist level. 

Among 35 patients with TB papillitis (level 2) women predominated — 22 
(62.9 96), men were 13 (37.1 96). None patient in this group was younger 20 years. 
Thirteen were age 21—39 years and other thirteen — 40—59 years (37.1 % each sub- 
group). Older 50 years were nine (25.8 %). Most common complaint was flank pain, 
which had 16 patients (45.7 96), and dysuria — also 16 patients (45.7 96). Symptoms 
of toxicity presented nine patients (25.7 96). Gross-hematuria was in five patients 
(14.3 96). Almost all patients had two and more symptoms. Asymptomatic course 
was in five patients. Growth of Mtb was revealed in seven only (20 %), all strains 
were sensitive. In three patients Myb was found also by PCR. 

Cavernous kidney TB (level 3) was diagnosed in 22 patients. In this group 
women predominated twice (15 female patients — 68.2 96), the men were seven 
(31.3 96). All patients were adult and older 20 years: age of 21—29 years — three 
patients, age of 40—59 years — 11 patients, older 60 years — eight patients. Deviation 
of a proportion in to the side of older age is an evidence of late diagnosis. Probably, 
in young age these patients have had KTB level 1 or 2, but the disease was not 
reveal, and when KTB became more widespread, serious and complicated, it was 
diagnosed. Asymptomatic course of KTB 3 level was noted only in three patients 
(13.6 96). In these cases the reason for urological examination was pathological 
changes in urinalyses, performed for any other concomitant disease. Renal colic 
was in four patients (18.2 96), dysuria — in 7 (31.8 96), and 15 (68.2 96) had flank 
pain. Mtb was found in four patients (18.2 96), in two cases by culture and in two 
— by microscopy. One strain was resistant to streptomycin. In one patient in this 
group UGTB was complicated by renal failure, in four — by TB of ureter and in 
seven — bladder TB (among them three cases of bladder TB grade 4 that means 
contracted bladder). 

Policavernous kidney TB (level 4) was diagnosed in 21 patients. Male patients in 
this group there were 12 (57.1 96), female — 9 (42.9 96). All were older 20 years: age 
of 21-30 years — one patient (4.8 96), age of 40-59 years — 12 patients (47.6 96), 60 
years and older there were eight patients (38.1 96). Dysuria was most common 
symptom in patients with KTB 4 level, it was noted in 12 patients (57.1 96), flank 
pain was in nine patients (42.9 %), renal colic presented three patients (14.3 96), and 
gross-hematuria — one (4.8 96). Only one patient had asymptomatic course of KTB 
4 level. He had pulmonary TB, and KTB 4 level was accidently found by ultrasound 
investigation. Toxicity symptoms were in 19.0 % (four patients), mycobacteriuria 
was found in seven (33.3 96) by culture, among them in one there were resistance to 
isoniazid. Renal failure complicated KTB 4 level in three cases, TB of ureter — in 
three cases, bladder TB was diagnosed in 12 patients, including five with contracted 
bladder (grade 4). One patient had TB of urethra. 
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Thus, KTB 2-3 levels was diagnosed in women in 1.7—2.1 times more often than 
in men; in KTB 1 level and KTB 4 level there was insignificant predomination of 
male patients. 

Age-clinical distribution of nephrotuberculosis showed the less level of KTB in 
the younger patients. Predomination patients of middle age and older among cav- 
ernous and policavernous kidney tuberculosis mirrors the pathogenesis of this dis- 
ease — slow progressive course under masks of another disease (Zhukova et al. 
2013). 

The cases of renal tuberculosis constituted 0.89 96 of the urological inpatients in 
China in a duration of 11 years from 2000 to 2010. The incidence rates were higher 
in the 40—60 years old patients (45.61 96). 48 96 of the patients were farmers or the 
unemployed (Huang et al. 2013). 

Among the 64 patients, 38 (59.4 96) were male with a mean age of 60.3 + 16.1 years 
old. The overall mortality rate was 26.2 96. Poor prognostic factors included age 
over 65 years (HR 24.03), cardiovascular disease (HR 25.96), receiving steroids 
(HR 210.16), not being treated (HR 4.81) (Hsu et al. 2011). The urinary tract TB 
was more common in male a male/female ratio of 1.3:1. On contrary Hsieh et al. 
(2006) more often diagnosed UGTB in female patients. 

In 2006 in Stavropol region a programme on a fight against TB has started. 
Special algorithm on early diagnosis of UGTB was implemented in Clinics of gen- 
eral practice; seminars on clinical features and laboratory diagnosis were organized. 
As result the share of UGTB among EPTB increased from 31 % in 2005 year to 
46 % in 2009 year. At a glance it looks as a worsening of the situation — but spec- 
trum of new-revealed UGTB patients changed significantly — predominantly KTB 
level 1-2 was diagnosed, as earlier more than half of patients had KTB level 3-4 
(Urtenov and Tarasenko 2011). 

In Eastern Sudan of the 2,778 women presenting with various gynecologic 
symptoms, 44 suspected cases of FGTB were identified. Granulomatous tissue reac- 
tions were observed in 25 of the suspected FGTB cases, yielding an incidence of 
0.9 %. The majority (80 96) of these patients presented with chronic pelvic and 
lower abdominal pain; however, 68.0 % presented with pelvic mass, cyst and/or 
abscess; 48.0 % had dyspareunia; 40.0 % were infertile; 28 % had menstrual dys- 
function; 20.0 % had dysmenorrhea; and 4.0 % experienced postmenopausal bleed- 
ing. Body mass index, residence, and educational level were significantly different 
between women diagnosed with FGTB and those where FGTB was excluded (P 
values 20.02, 0.03, and 0.01, respectively). However, no significant differences 
were found in age and Bacillus Calmette-Guérin vaccination status (Ali and 
Abdallah 2012). 

Over a period of 30 months (July 1986-December 1988) 57 cases of genital 
tuberculosis were diagnosed at Tygerberg Hospital (Margolis et al. 1992). Forty of 
these cases were diagnosed as a result of routine screening in 650 patients who 
presented with infertility and the other 17 were diagnosed in patients admitted to the 
gynaecological wards. The prevalence in patients presenting with infertility was 
6.15 %. The commonest gynaecological presenting symptom was infertility 
(73.7 %). Dysmenorrhoea in 29.8 % and deep dyspareunia in 12.3 % were the only 


Epidemiology of EPTB in the World 15 


other frequently occurring gynaecological symptoms. Menstruation was normal in 
50 patients (87.7 %) (Margolis et al. 1992). In another study FGTB patients pre- 
sented with infertility (70 96), pelvic/abdominal pain (55 96), and menstrual distur- 
bances (25 96). Tuberculosis involved the endometrium in 55.88 %, tubes in 
23.53 96, ovaries in 14.71 96 and cervix in 5.88 96 of the 68 cases (Mondal and Dutta 
2009). In 15-year retrospective study of 110 cases in eastern India a total number of 
110 cases of FGTB from 92 patients were included. Patients presented with infertil- 
ity (70 96), pelvic/abdominal pain (55 96) and menstrual disturbances (25 406). 
Female genital tuberculosis involved the vulva (2), vagina (1), cervix (5), endome- 
trium (66), fallopian tube (24) and in 12 patients — ovaries (Mondal 2013). 

A total of 85 women of genital TB, who underwent diagnostic laparoscopy for 
infertility or chronic pelvic pain were enrolled in the retrospective study in India. 
Most women were from poor socioeconomic status (68.1 96). Past history of TB 
was seen in 34.1 % women with PTB in 22.35 % women with EPTB. Most women 
presented with infertility (90.6 %: primary 72.9 %; secondary 17.6 %) while the rest 
had chronic pelvic pain (9.4 96). Diagnosis of genital TB was made by histopatho- 
logical evidence of TB granuloma in 18.8 96, positive polymerase chain reaction 
(PCR) in 64.7 96 and laparoscopic findings of genital TB in 47.1 96. The various 
findings on laparoscopy were tubercles on peritoneum (12.9 96) or ovary (1.2 96), 
tubovarian masses (7.1 96), caseous nodules (5.8 96), encysted ascitis in 7.1 96 
women. Various grades of pelvic adhesions were seen in 65.8 % women (Sharma 
et al. 2008). 

A retrospective clinicopathological study of 1,548 cases of FGTB between 1940 
and 2011 was conducted in Turkey. The mean age of the cases was 29.49 years. 
Involvement of the endometrium was noted in 1,073, fallopian tubes in 164, cervix 
in 157, and 154 had multiple organ involvement. Clinically, 115 cases (7.4 %) were 
diagnosed as having primary infertility and 12 cases (0.8 96) as having secondary 
infertility. There was a coexistent carcinoma in 1.5 96 of the cases. Peritoneal tuber- 
culosis in 21 cases and tuberculous lymphadenitis in seven cases were seen as well 
(Türkmen et al. 2012). 

Thus, analysis literature and our own data have shown big under-diagnosed part 
of EPTB patients. We have no real picture of EPTB because of defects of diagnos- 
tic, poor awareness on this disease, difficulties in identification of infection agent, 
absence of pathognomonic features etc. — but any attempt to estimate prevalence of 
EPTB is useful. 


Chapter 3 
Classification of Urogenital Tuberculosis 


Abstract UGTB is a multivariant disease, and standard unified approach to it is 
impossible. Join term “UGTB” has insufficient information in order to estimate 
therapy, surgery and prognosis — as well as to evaluate the epidemiology. Uniform 
approach to the therapy and management of UGTB independently of clinical forms 
leads to poorer results, then individual one. Using clinical classification will improve 
the efficiency of the therapy of UGTB. 

Diagnosis *UGTB" as whole has a little information, it is insufficiently both for 
estimation of epidemiology and choosing of approach of the therapy. The clinical 
classification is simple and clear, it is enough for estimation of the form and stage 
of disease and for definition of correct optimal treatment. 


Why do we need a classification of urogenital tuberculosis? UGTB remains an 
important problem, especially in developing countries, it is often overlooked dis- 
ease. As any other infections of urogenital tract, UGTB should be cured by antibac- 
terial therapy, but because of late diagnosis it may require surgery. Classification of 
any disease includes dispersion on forms and stages and exact definition for each 
stage. Each stage implies different approach to the management, so accurate clas- 
sification is a base for good results of the therapy. 
We proposed a following classification (Kulchavenya 2004) of UGTB: 


I. Kidney TB (KTB); 
II. Male genital tuberculosis (MGTB); 
III. Female genital tuberculosis (FGTB); 
IV. Generalized UGTB when both kidneys and genitals are involved. 


Kidney TB is divided on: 


1. Level — non-destructive form, TB of parenchyma. 
Tuberculosis of the renal parenchyma — minimal initial form of nondestructive 
nephrotuberculosis, when it is possible not only clinical, but also anatomic recov- 
ery. Urinalysis in children may be normal, although in adults moderate leucocyturia 
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usually is found. Radiographic signs of renal disease are absent. The structure of 
calycopelvial system (CPS) is normal, destruction or retention are not assigned. 


. Level — small-destructive form, TB papillitis. Tubercular papillitis may be one- 


and two-sided, single and multiple. M. tuberculosis in urine is not found always; 
usually KTB-2 is complicated by urinary tract tuberculosis. Should be cured by 
chemotherapy; with inadequate etiopathogenetic therapy ureteral strictures may 
form that require surgical correction. The prognosis is favorable. 


. Level — destructive form with one or two caverns (cavernous kidney TB). 


Cavernous renal tuberculosis pathogenically develops by two ways — from tuber- 
culosis of parenchyma or from papillitis. In the first case a subcortical cavity is 
forming, not associated with the CPS, the clinical features are similar to renal 
carbuncle. Mostly such cavern is diagnosed after surgery. Cavernous nephrotu- 
berculosis can be mono- and bilateral. If in one kidney tubercular papillitis is 
diagnosed, and in another — a cavern revealed, the case is classified as cavernous 
nephrotuberculosis — KTB-3, by more severe form of disease. The complications 
develop in more than a half of the patients. Usually cavernous nephrotuberculo- 
sis requires surgery (partial nephrectomy, plastic of ureter) 


. Level — widespread destructive form with more than 2 caverns (policavernous 


KTB). Polycavernous renal tuberculosis presupposes occurrence of several cavi- 
ties, which may lead to decreasing of renal function. As an extreme case, pyone- 
phrosis may develop with the formation of the fistula. At the same time the 
self-recovery is possible, the so-called «kidney's auto-amputation» — imbibition 
of caverns with calcium salts and complete obliteration of the ureter. 
Complications develop almost always; the contralateral kidney is often involved 
too. Usually is cured by radical operation. 


. Urinary tract tuberculosis (UTB) — always secondary for KTB, includes TB of 


ureter, bladder TB of 1—4 grades, urethral TB. 
Bladder TB is divided on following grades: 


Grade 1 — Infiltrative form — tubercles; 

Grade 2 — Ulcerous form — erosive; 

Grade 3 — spastic cystitis (false microcystis) actually overactive bladders; 
Grade 4 — true microcystis, up to full shrinkage of the bladder. 


Nowadays one more form of bladder TB has appeared — iatrogenic bladder TB 


after instillations of Bacillus Calmette-Guérin (BCG) for bladder cancer therapy. 


Complications of KTB/UTB: strictures, fistula, renal failure, arterial hypertension. 
Male genital tuberculosis (MGTB) includes: 


Orchiepididymitis (mono- and bilateral) 
Prostate TB (infiltrative or cavernous forms) 
TB of seminal vesicles 

TB of penis 


Complications of MGTB: strictures, fistula, infertility, sexual dysfunction. 
Orchiepididymitis or epididymitis complicated by fistula as well as a cavern of 


the removed epididymis are shown below (Fig. 3.1). 
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Fig.3.1 (a)Fistulous TB 
epididymitis. (b) Cavern of 
epididymis 
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Clinical features and symptoms significantly varied between different forms of 
UGTB - as well as the approach to the therapy and management of UGTB should be 
differential. KTB 1st—2nd levels should be treated with chemotherapy, KTB 3rd level 
may require partial nephrectomy, KTB 4th level is indicated for nephrectomy — by 
open surgery or laparoscopically. Stricture of ureter is indicated for reconstructive 
surgery only in KTB 1-3 levels, KTB 4 level with stricture of ureter is indicated for 
nephrureterectomy. Bladder TB 1—2 grades should be treated by chemotherapy, blad- 
der TB 3rd grade requires additional prescription of trospium chloride, bladder TB 
grade 4 is indicated for cystectomy and reconstructive enteroplactic operation. 

MGTB should be treated with chemotherapy; fistula, discharge sinus are indi- 
cated for surgery. Generalized UGTB is managed depending on forms of KTB and 
MGTB. 

Chemotherapy for any form of UGTB includes initial intensive phase and con- 
tinuation phase, which should be different accordingly clinical classification as well 
as drug sensibility of M. tuberculosis. For un-complicated KTB 1 level 6-month's 
standard chemotherapy with four anti-TB drugs (isoniazid, rifampicin, pyrazin- 
amide, and streptomycin) may be enough; KTB 2 level requires 8 months of the 
therapy, KTB 3-4 levels — more than eight, and streptomycin should me excluding 
from the scheme, but fluoroquinolones and PAS, cycloserin should be added as well 
as pathogenetic therapy. 

Thus, unified classification can be help for best understanding epidemiology, for 
correct therapy and adequate surgery. Classification should be simple and short like 
one above.Reference 


Chapter 4 
Clinical Features of Urogenital Tuberculosis 


Abstract There are some submerged reefs of rocks in EPTB, which camouflages 
the problem of it. The first rock is difficulty of diagnostic. EPTB has no any special 
clinical picture excluding mycobacterium culture — but it is rare in EPTB. The 
example in figures — 70 % men, died from TB, had tuberculosis of prostate, mostly 
overlooked alive. For Russia that means about 10,000 men. 

Now the structure of EPTB changed, urogenital TB decreased and bone and joint 
TB raised and up to 45 % multi-organ forms of EPTB are diagnosed. It worse results 
of the therapy and prognosis and increase a risk of drug resistance of the infection 
agent. 

UGTB is a part of common infectious disease — tuberculosis. Clinical features of 
UGTB are variable and instable and depend on external factors (epidemic situation, 
presence/absence of antibiotics etc.), properties of macroorganism (immunity, co- 
morbidity, pernicious habits etc.) and properties of Mtb (persistence and resistance). 
Clinical features of UGTB and properties of MBT may be different in different 
regions. UGTB hide under the guises of other diseases, mostly — cystitis and pros- 
tatitis. None UGTB patient was diagnosed on the first visit, because this disease has 
no any pathognomonic feature. 

We have to suspect UGTB in any patient with UTI, who has/had TB any localiza- 
tions, who lived in the region with TB epidemic. For early diagnosis UGTB urine, 
prostatic secretion and ejaculate should be investigated on Mtb before antibacterial 
therapy. 


Tuberculosis can affect virtually any organ system in the body and can be devas- 
tating if left untreated. The increasing prevalence of tuberculosis in both immuno- 
competent and immunocompromised individuals in recent years makes this 
disease a topic of universal concern. Because tuberculosis demonstrates a variety 
of clinical and radiologic findings and has a known propensity for dissemination 
from its primary site, it can mimic numerous other disease entities (Harisinghani 
et al. 2000). 
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UGTB has a different clinico-radiological presentation in immunocompromised 
patients with predominance of systemic symptoms, disseminated TB, multiple paren- 
chymatous renal foci, and lower frequency of lesions of the collecting system. In the 
context of immunosupression, UGTB behaves as a severe bacterial infection, with 
bacteriemia and visceral metastatic foci, as well as higher mortality. Authors noted 
that immunocompromised patients with fever must be investigated for UGTB through 
a search for Mtb in the urine, more so if there is sterile pyuria (Figueiredo et al. 2009). 

Diagnosis of TB is often delayed owing to the nonspecific nature of its presenta- 
tion (Abbara and Davidson 2011). 

There are no reports about clinical features of TB in persons who lived before 
18th century, like Baruch de Spinoza or Cardinal Richelieu. However, we can learn 
from the history of Anton Chekhov, a famous Russian writer who was also a doctor. 
He reports having pulmonary TB with hemoptysis, bone TB with skeletal deforma- 
tion, intestinal TB with melena and urogenital TB with gross-haematuria. Common 
symptoms of TB have been: coughing, weight loss, loss of appetite, night sweats, 
pain, fever, dysuria, weakness, anemia and bleeding. TB was most often seen in a 
generalized form, with many symptoms, of which bleeding was the most common. 
UGTB as mono-local form was not distinguished until modern times. As a rule, 
UGTB was diagnosed in patient with pulmonary and/or bone TB, who complained 
of flank pain, dysuria and haematuria. Because antibiotics were unknown, the only 
means of controlling the spread of infection was to isolate patients in private sana- 
toria or hospitals dedicated to patients with TB. 

Widespread, often un-controlling using of antibiotics significantly changed clini- 
cal features of UGTB, which hid under the guises of another disease during about 
6 years before correct diagnosing. 

We analyzed history cases of 167 patients with KTB. About 7 % had acute onset, 
were operated in clinics of general urology and their previous therapy didn't matter. 
Ninety-three percent had chronic disease misdiagnosed as UTI, and for a long time 
they were treated with antibiotics, mostly for cystitis. Among them only in about 
40 % the so-called “small forms" of kidney TB were diagnosed — KTB 1-2 levels. 
Eighty percent of these patients received optimal antibiotics, which don't inhibit 
Mtb. Insufficient effect of the therapy allowed suspecting of TB, and correct diagno- 
sis was established soon. And another 62 96 of patients were revealed too late, with 
caverns — because in 75 % they were treated non-optimal, with antibiotics, which 
inhibit Mtb and compels her to hide in persistence. And please let me reminder: if 
not treated, a person with TB infects on average of 10-15 new people each year, and 
TB is sexually transmitted disease and one of the common reasons for both male and 
female infertility. Non-optimal antibacterial therapy for mis-diagnosed UTI led to 
late diagnosis of UGTB (Kholtobin and Kulchavenya 201 1b). 

Clinical features of UGTB are very variable and non-specific; it can mimic numer- 
ous other disease entities. A high level of clinical suspicion allows early diagnosis 
and timely initiation of proper management (Teo and Wee 2011; Muttarak et al. 
2005). Hematuria, lower urinary tract symptoms, flank pain, and scrotal swelling are 
the most common presenting features. Chronic epididymitis associated with a drain- 
ing scrotal sinus is often associated with UGTB (Zarrabi and Heyns 2009). Tanthanuch 
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et al. (2010) found that the most presenting symptoms of UGTB were polyuria, dys- 
uria and acidic urinary pH with pyuria. 80 96 of the patients had abnormal imaging 
studies of the urinary system, with hydronephrosis being the most frequently found 
condition (Tanthanuch et al. 2010). In review of 8961 cases from the world literature 
there was shown great difference between clinical features of UGTB in different 
regions depending on epidemic situation, advancing of country etc. (Figueiredo and 
Lucon 2008). 

Patients usually exhibit local symptoms. Fever, weight loss and anorexia are 
uncommon. Eighty-nine percent of the patients have abnormal urinalysis (hematuria 
and/or pyuria) (Kao et al. 1996). Patients can present with unusual complaints not 
immediately suspicious for tuberculosis (Colbert et al. 2012); this infection is easily 
overlooked unless clinicians maintain a strong awareness of its possibility (Patterson 
et al. 2012). In Moscow UGTB manifested with chronic cystitis in 13.1 96, subacute 
orchoepidydimitis in 13.1 96, anatomofunctional alterations of the kidneys (hydrone- 
phrotic transformation, non-functioning kidney, ureteritis, etc.) in 28.5 % of patients 
(Batyrov et al. 2004). The diagnosis of renal TB can be hypothesized in a non-specific 
bacterial cystitis associated with a therapeutic failure or a urinalysis with a persistent 
leukocyturia in the absence of bacteriuria (Lima et al. 2012). Non-optimal empiric 
therapy for UTIs resulted in high level of co-morbidity UGTB and UTI, and old 
symptom "sterile pyuria" now lost its significance (Kulchavenya and Krasnov 2010). 

Clinical features of UGTB are non-stable in ages. We asked the question: 
*Kidney tuberculosis in last century and now - is it the same disease?". To find the 
answer we compared clinical features of kidney tuberculosis (KTB) in 1980-1990 
(1st group, 168 patients) and in 2000-2005 (2nd group, 109 patients); both groups 
were in-patients of Urogenital Department of Novosibirsk Research TB Institute. 
Current trends of UGTB have shown a change of clinical features: torpid, latent, 
obscure course predominates; while in the Ist group 35 % of patients had an acute 
onset of UGTB. Flank pain and haematuria were diagnosed significantly more often 
novo days. The frequency of pyuria and dysuria was the same, as well as renal colic. 
Significantly reduced a frequency of positive cultures — Mtb in urine was revealed 
in 84.5 % in first group and in 44.0 % only in novo days. The comparison of clinical 
features and symptoms is demonstrated by Table 4.1. 

Asymptomatic course was about equal — 8.9 % in Ist group and 6.2 % in 2nd 
group, but frequency of acute debut changed significantly. In 1st group 34.5 % patients 
got sick acutely, with manifesting clinical features, fever, pain etc. In second group 
the same patients there were 4.9 % only. On contrary, obscure, vogue symptoms were 
in 56.6 % in Ist group and in 88.9 96 — in 2nd group. Mean age was stable: 40.5 in Ist 
group and 43.8 in 2nd group. A rate male:female was about 2:3 in both groups 
Kholtobin and Kulchavenya (2011). 

Petkovic et al. (1986) also thought that in the beginning of antibacterial era the 
clinical picture of KTB has gradually changed in that high fever associated PTB; 
accentuated forms of KTB with marked cystitis were very rarely seen that time. The 
interval between the occurrence of PTB and KTB was long 20 years or over. 

So, we could speak about clinical pathomorphosis of KTB. Clinical features of 
KTB have changed in last years. In seven times rarer became acute onset of KTB, 
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Table 4.1 Dynamic of clinical features and symptoms in kidney TB patients (%) 
KTB in 1980-1990 KTB in 2000-2005 


Feature (symptom)/frequency n-168 n=109 P 

Flank pain 58.9+2.8 72.841.3 <0.05 
Dysuria 57.1+3.8 54.3x4.8 20.05 
Renal colic 16.1+2.8 12.343.1 >0.05 
Hematuria 30.4+0.5 48.1+0.8 <0.05 
Pyuria 91.7+2.1 91.4+2.7 >0.05 
Positive Mbt culture 84.5 x 2.8 44.0x 1.7 «0.05 
Acute debut 34.5222 4.9x1.4 «0.05 
Asymptomatic course 8.9x1.7 6.2x2.3 20.05 


Fig. 4.1 Most common 
masks of UGTB (96) 


Bl Pyelonephritis 
Bl Cystitis 

E] Cancer 

Bl Stone disease 
Bi Prostatitis 


significantly more often patients have flank pain and hematuria now. Asymptomatic 
course of KTB is possible too. All this may be a reason for late diagnosis 
(Kulchavenya 2004, 2009). 

UGTB often hinders under masks of other urological disease. To reveal most 
common masks were analyzed 816 history cases of UGTB. Most common com- 
plaints were flank pain (68 96), dysuria (48 96) and renal colic (24 96); among labo- 
ratory signs — pyuria (78 96) and haematuria (34 96). Patients were treated by 
urologists or GPs with misdiagnoses of cystitis (43 96), stone disease (22 96), pros- 
tatitis (15 96), pyelonephritis (12 96) or cancer (8 96) during 5.6 years on average. 
Positive smear was in 17 96 and positive culture of Mtb was in 44 96. Sixty-four 
percent were diagnosed in late complicated cavernous stage, when surgery was nec- 
essary — and 90 96 of operations were nephrectomy due to total involvement of 
kidney tissue (Kulchavenya and Krasnov 2010; Kholtobin and Kulchavenya 201 1a). 
Spectrum of masks of UGTB is shown on Fig. 4.1. 

Thus, most common masks of UGTB are cystitis and stone disease. UGTB pre- 
sented non-specific symptoms and laboratory findings, except for positive Mtb cul- 
ture, but only about 44 % cases were culture-positive. This is one of the main 
reasons for late and poor diagnosis of UGTB. The significance of UGTB may be 
considerable when the high prevalence of overall TB and the asymptomatic nature 
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Fig. 4.3 Clinical features of isolated kidney TB in different levels, n2 88 


of UGTB are taken into account. The tendency to hide under the guise of other dis- 
eases is noted by many authors (Babenko 2011; Muttarak et al. 2005). 

The frequency of most common symptoms of UGTB (flank pain, dysuria and 
hematuria) accordingly authors, who estimated clinical features of this disease in 
different time and in different countries is shown at Fig. 4.2. 

In this figure there is a comparison of most common features of UGTB as whole — 
but itis too common term, join many different form of the disease with their own clini- 
cal features. Every level of KTB has his own clinical features, that Fig. 4.3 demonstrates 
(Zhukova et al. 2013). Even KTB as whole has different features between different 
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levels — so it is necessary exactly note in articles on UGTB which form of UGTB you 
take in account, estimation of "clinical features of UGTB" as well as "clinical features 
of KTB” actually is incorrect and has invalid, insufficient information. 

Thus, clinical features of UGTB are variable and instable and depend on external 
factors (epidemic situation, presence/absence of antibiotics etc.), properties of mac- 
roorganism (immunity, co-morbidity, pernicious habits etc.) and properties of Mtb 
(persistence and resistance). Clinical features of UGTB and properties of Mtb may 
be different in different regions. UGTB hides under the guises of other diseases, 
mostly — cystitis and prostatitis. 


Chapter 5 
Diagnostic of Urogenital Tuberculosis 


Abstract Diagnosis of EPTB and, particularly, UGTB in-time is very difficult task, 
as the disease has no specific features or laboratory findings, excluding Mtb identi- 
fication — and in some cases it is impossible to reveal Mtb. So diagnosis should be 
as result of complex measures. Very simple and cheep things - like careful study of 
epidemic history and 3-glass test of urinalysis — may be helpful in diagnostic of 
UGTB. An otherwise expensive and time-consumpting examination is necessary 
for correct diagnosis — including bacteriology, pathohistology, biopsies, provocative 
tests etc. We recommend following detailed algorithm in difficult cases. 


Differential diagnostic of UGTB is very difficult due to absence of specific features 
and symptoms. “Habitus phthisicus" is not typical for UGTB patients, there is no 
toxicity in many cases, blood investigation may be normal too (Kulchavenya 2004). 
Diagnosis of UGTB is a long process and requires, as rule in 1-3 months after its 
suspicion — and on average in 1 year after first symptom (Muttarak et al. 2005). 
UGTB may be recognized in-time — and it should be! Seventy three percents of the 
patients had KTB level 3-4 if they were diagnosed without high suspicion, — and 
only 40.7 96 had destructive complicated forms when group of risk were examined 
(Khakimov et al. 2007). So if we keep UGTB in the mind, make investigation on 
Mtb identification and avoid prescription non-optimal antibacterial therapy for UTI 
— we can control UGTB and prevent complications. When KTB is diagnosed in- 
time (that means KTB level 1—2, with minimal lesion) — it could be cured by che- 
motherapy, without surgery. And it should be our aim — I don't believe we can 
destroy Mtb as whole as she is older than humankind and has a great adaptability 
— but we have to seek to restore and maintain equilibrium in eternal struggle between 
men and this very clever and strong infection agent. Webster et al. (2010) have the 
same opinion — they think fluoroquinolone monotherapy of unsuspected renal TB 
may delay diagnosis and lead to FQ resistance. 

We analyzed history cases of 167 patients with KTB. About 7 % had acute onset, 
were operated in clinics of general urology and their previous therapy didn’t matter. 
Ninety three percent had chronic disease misdiagnosed as UTI, and for a long time 
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they were treated with antibiotics, mostly for cystitis. Among them only in about 
40 % the so-called “small forms” of kidney TB were diagnosed — KTB 1-2 levels. 
Eighty percent of these patients received optimal antibiotics, which don't inhibit 
Mtb. Insufficient effect of the therapy allowed suspecting of TB, and correct diagno- 
sis was established soon. And another 62 % of patients were revealed too late, with 
caverns — because in 75 % they were treated non-optimal, with antibiotics, which 
inhibit Mtb and compels her to hide in persistence. And please let me reminder: if 
not treated, a person with TB infects on average of 10-15 new people each year, and 
TB is sexually transmitted disease and one of the common reasons for both male and 
female infertility. Non-optimal antibacterial therapy for mis-diagnosed UTI led to 
late diagnosis of UGTB (Kholtobin and Kulchavenya 201 1b). 

A delay in diagnosing UGTB is common and results in significant morbidity. 
A high index of suspicion is necessary for a diagnosis of UGTB. Patients who are 
diagnosed at a late stage often have complications such as ureteral stricture with 
hydronephrosis, a shrunken bladder, autonephrectomy, or destruction of the testis 
by a cold abscess. This is unfortunate, because effective medical therapy is readily 
available (Zarrabi and Heyns 2009). 

The differential ranks of UGTB are: 


. Non-specific urogenital tract infection as well as sexually transmitted diseases; 
. Cancer of urogenital organs; 

. Stone disease (urolithiasis); 

. Congenital anomalies of urogenital system; 


AUF Fe 


Renal TB is difficult to diagnose, because many patients present themselves with 
lower urinary symptoms which are typical of bacterial cystitis. Delayed diagnosis 
may have grave consequences — even fatal. The case of a young woman with renal 
TB was reported by Daher Ede et al. (2007). The patient was admitted with com- 
plaints of adynamia, anorexia, fever, weight loss, dysuria and generalized edema for 
10 months. At physical examination she was febrile (39 °C), and her abdomen had 
increased volume and was painful at palpation. Laboratorial tests showed azotemia, 
leukocytozis, middle leukocyturia and proteinuria. She was also oliguric (urinary 
volume «400 ml/day). Abdominal echography showed thick and contracted bladder 
walls and heterogeneous liquid collection in the left pelvic region. Two laparoto- 
mies were performed, in which abscess in pelvic region was found. Anti-peritoneal 
tuberculosis treatment with rifampicin, isoniazid and pyrazinamid was started. 
During the follow-up, the urine culture was found to be positive for Mtb. The com- 
plex therapy was unsuccessful, and hemodialysis was then started. The computed 
tomography (CT) scan showed signs of chronic nephropathy, dilated calyces and 
thinning of renal cortex in both kidneys and severe dilation of ureter. The patient 
developed neurologic symptoms, suggesting tuberculous meningoencephalitis, and 
died despite of support measures adopted (Daher Ede et al. 2007). 

Differential diagnosis between KTB and glomerulonephritis may be difficult 
reciprocally. Sun et al. (2012) compared clinical characteristics of patients diag- 
nosed with tuberculosis-mediated glomerulonephritis (TB-GN) with those of 
patients with primary glomerulonephritis (P-GN). The diagnosis of TB-GN was 
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based on renal hematuria and/or proteinuria and cure after antituberculosis therapy 
alone plus urine culture positive for Mtb, demonstration of typical tubercle granulo- 
mas on renal biopsy specimens, or the detection of Mtb DNA by PCR on renal 
specimens. Compared with patients in the P-GN group, most (76 96) patients with 
TB-GN had a history of TB. Systemic symptoms were much more frequent in 
patients with TB-GN than local urogenital symptoms. Serological testing showed a 
statistical difference between the two groups. Immunoglobulin A nephropathy was 
found in the majority (72 96) of patients with TB-GN. Mtb DNA detection was posi- 
tive in 84.8 % of patients, a much higher positive rate of diagnosis than that with 
urine culture for Mtb. The manifestation of TB-GN was atypical and nonspecific. 
Authors noted that it warrants a high index of suspicion when patients with renal 
hematuria and proteinuria fail to respond to standard treatments for P-GN. Clinicians 
should pay close attention to the medical history and results of special laboratory 
tests. M. tuberculosis DNA detection on renal biopsy specimens should be consid- 
ered in order to confirm the diagnosis of TB-GN (Sun et al. 2012). 

Zümrütdal et al. (2011) described a case of tuberculosis-related chronic granulo- 
matous tubulointerstitial nephritis as end stage renal failure as an unexpected late 
extrapulmonary sequela of tuberculosis has been presented. A 60 years old female 
patient was admitted to hospital with the complaints of fever, malaise and nausea. 
Her history revealed that she had PTB 30 years ago and received anti- TB therapy for 
9 months. Urinalysis showed 8.1 g/l protein, 10-12 leukocytes, 1—2 erythrocytes. 
Urine and blood cultures of the patient revealed neither bacteria or Mtb. Tuberculin 
skin test was negative. Acid-fast bacilli (AFB) were not detected in sequential urine 
samples obtained on 3 consecutive days. Since sputum samples could not be 
obtained, diagnostic procedures for sputum were not performed. Abdomen ultraso- 
nography yielded bilateral edema of kidneys. Computed tomography of the chest 
showed bilateral pulmonary nodules, chronic sequela lesions, pleural scarring and 
calcifications, as well as minimal interstitial infiltrate. Transthoracic lung biopsy 
showed chronic inflammation and fibrosis, while amyloid was negative. Renal 
biopsy showed TB-GN with central caseified necrosis and granulomas, multinuclear 
giant cells, tubular atrophy and interstitial fibrosis. Amyloid was negative and AFB 
were not detected in renal biopsy sample. Definitive diagnosis was achieved by the 
demonstration of Mtb nucleic acid in kidney biopsy by PCR (Zümrütdal et al. 2011). 

Chronic tubulointerstitial nephritis is the most frequent kidney biopsy finding in 
patients with renal involvement from TB. Thus, a kidney biopsy should be consid- 
ered in the clinical evaluation of kidney dysfunction with TB since tubulointerstitial 
nephritis presents late with advanced disease. A low threshold of suspicion in high- 
risk populations might lead to earlier diagnosis and treatment, preserving renal 
function and delaying initiation of renal replacement therapy. The detection of Mtb 
DNA in renal biopsy tissue by real-time PCR is highly sensitive. Real-time PCR can 
increase diagnostic accuracy and provide valuable information regarding the early 
diagnosis of KTB (Chapagain et al. 2011; Sun et al. 2010). 

In sub-Saharan African countries, the high proportion of smear-negative EPTB 
contributes to a delay in TB diagnosis and treatment. Bos et al. (2013) evaluated the 
TB diagnostic process of adult patients with presumptive TB in a referral hospital in 
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Fig. 5.1 Fistulous form of 
prostate TB 


Mozambique according to the 2007 WHO recommendations and found that a few 
patients with presumptive TB were identified as TB patients. Overall, 514 patient 
records were screened, providing 234 presumptive TB patients. There were 70 
deaths (29.9 96). The evaluation of danger signs was never complete. HIV status 
was known for 175/234 patients, 80.0 96 of whom were HIV-positive. A sputum 
smear microscopy (SSM) result was obtained for 74.8 96 of patients, and SSM 
results were positive in 13.6 96. Chest radiography was done in 64.1 96 of patients, 
and 68.7 96 were abnormal. Authors concluded that diagnostic process in their 
Clinic remained largely incomplete according to WHO recommendations, and 
hoped on prompt reconsideration of WHO guideline content and feasibility (Bos 
et al. 2013). 

UGTB has no specific features, so normal clinical examination may be failed in 
diagnostic of this disease. Nevertheless the doctor has to carefully analyze the 
anamnesis: such moments, as contact with TB infection, being in epidemic region, 
recurrence course of UTI has to make keeping TB in the mind. The diagnosis of 
extrapulmonary tuberculosis can be elusive, necessitating a high index of suspicion. 
Physicians should obtain a thorough history focusing on risk behaviors for human 
immunodeficiency virus (HIV) infection and tuberculosis (Golden and Vikram 
2005). 

Unfortunately UGTB is often overlooked even by phthisiatricians — specialists 
on pulmonary TB, and following history case demonstrates it. 

Patient S., 58 years, for 17 years (!) was under the surveillance of phthysiologists 
because of chronic pulmonary TB — and he was inspected only for pulmonary TB. 
All these years he had a problem with a prostate, but because of shame he didn't 
speak to doctor about that. And only in 17 years, when he changed a doctor, 
complicated prostate TB was revealed (Fig. 5.1). 
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Standard urinalysis can't reveal UGTB: pyuria, hematuria, proteinuria, bacteri- 
auria may be found — and may be not. The classically described "sterile pyuria" is 
not very sensitive or specific for UGTB now, but persisting sterile pyuria in an indi- 
vidual at risk should increase the clinician's index of suspicion (Zarrabi and Heyns 
2009). 

“Gold standard” Mears and Stamey 4-glass for diagnosing of prostatitis has seri- 
ous defect. Patients assigned to the M&S 4-glass test are usually not informed that 
between VB1 and VB2 and thereafter continuous urination without interruption is 
necessary to produce a true midstream urine specimen which is necessary to (i) 
diagnose concomitant cystitis and (ii) serve also as basic comparative parameter by 
which localization of inflammation/infection to the urethra or prostate can be made 
possible. Interruption of urine flow between VB1 and VB2 and at the end of VB2 
will lead to contraction of the prostate and thus contamination of urine with pros- 
tatic secretion. 

We (Kul'chavenia et al. 2011) developed a 3-glass test for screening of patients 
with clinical signs and symptoms of chronic prostatitis with the option of further 
tests for final diagnosis only in those patients where additional investigations are 
needed. This KE 3-glass test comprises three urine samples taken from only one 
continuous urine stream: VB1 comprises the first 10 ml, VB2 the midstream portion 
of a non interrupted stream, and VB3 the final portion at the very last end of the 
stream. As the prostate is a part of the external sphincter of the bladder, it contracts 
at the end of a micturition. Therefore the urine sample at the end of the micturition 
(VB3) corresponds practically to the urine sample after prostatic massage. However, 
the discomfort of prostatic massage by digital rectal examination (DRE) can be 
avoided. Leucocyturia in the first portion (VB1) indicates an inflammation in the 
urethra, in the second portion (VB2) a general inflammation in the urinary bladder 
and/or upper urinary tract, and in the third portion (VB3) an inflammation in the 
prostate. Leucocyturia in all three portions may mirror inflammation of the total 
urinary system. 

Therefore 3-glass test (1) allowed avoiding DRE for diagnosis of chronic prosta- 
titis, and (ii) total leucocyturia is highly suspected on UGTB. Non-specific bacterial 
prostatitis as well as non-specific epididymitis very rare are accompanied by pyelo- 
nephritis. On contrary, MGTB combines with kidney TB in up to 80 %. So patient 
with epididymitis and/or prostatitis, having pyuria in all 3 portions of urine is high 
suspicious on UGTB - if it is real pyuria, not contamination of urine by prostatic 
secretion, as inevitably in 4-glass test. In our study UGTB was revealed in patients 
with chronic prostatitis by 3-glass test in 1.8 % (Kul'chavenia et al. 2011). 

Prostatitis is a prevalent condition that encompasses a large array of clinical 
symptoms with significant impacts on men's life. The diagnosis and treatment of 
this disorder presents numerous challenges for urologists, most notably, a lack of 
specific and effective diagnostic methods (Lee and Choi 2012). Chronic prostatitis/ 
chronic pelvic pain syndrome (CP/CPPS) is a clinical syndrome characterized by 
pain in the perineum, pelvis, suprapubic area, or external genitalia and variable 
degrees of voiding and ejaculatory disturbance (Done et al. 2012). Early and 
adequate diagnosis is a base for successful therapy. 
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UGTB is a part of common infectious disease — tuberculosis. The clinical fea- 
tures of UGTB are variable and instable and depend on external factors (epidemic 
situation, administration of antibiotics etc.), properties of the host (immunity, 
co-morbidity, etc.) and properties of Mtb (persistence and resistance). The clinical 
features of UGTB and the properties of Mtb may be different in different regions. 

UGTB hides under the guises of other diseases, mostly — cystitis and prostatitis. 
A UGTB patient was never diagnosed during the first visit, because this disease has 
no pathognomonic features. Early diagnosis by means of urine-, prostatic secretion- 
and ejaculate examination is necessary before antibacterial therapy of urogenital 
tract infections. 


Diagnostic Procedures 


The basic test to diagnose chronic prostatitis is the investigation of the prostate 
secretion, received by massage of the prostate gland during digital rectal examina- 
tion (DRE). The diagnosis and classification of prostatitis depends on microscopic 
and culture evaluation of prostate-specific specimens (expressed prostatic fluid 
(EPS), ejaculate, urine samples obtained after prostatic massage, and/or prostate 
biopsy). In 1968, Meares and Stamey modified these tests by adding an initial 
voided urine sample (VB1) to exclude urethral contamination of subsequent 
prostate-specific specimens (Meares and Stamey 1968). 

The standard 4-glass test according to Meares and Stamey (M&S test) involves 
collection of distinct specimens, each designed to localize inflammation and infec- 
tion to a distinct portion of the urinary tract. The VB1 specimen comprises the ini- 
tial 10 ml voided volume and localizes the urethra to detect urethritis. The VB2 
specimen corresponds to the standard midstream urine specimen and localizes the 
bladder to detect a general urinary tract infection (UTI), including cystitis and 
pyelonephritis. The final two specimens are designed to examine the prostatic con- 
tents directly. The third specimen corresponds to the EPS obtained by prostatic 
massage and the fourth specimen VB3 corresponds to the first 10 ml of voided 
volume after prostatic massage; therefore termed PMU (post massage urine) in this 
study to differentiate from the urine specimens before prostate massage. The inter- 
pretation of the M&S 4-glass test is shown in Table 5.1. 

Although this detailed and well known technique has been described as 'gold 
standard’ to diagnose patients with clinical signs and symptoms of chronic prostati- 
tis, less than 20 % of urologists perform the standard M&S 4-glass test, because 
they feel that this time-consuming and expensive procedure does not play any role 
in their therapeutic considerations (Nickel 2003). The majority of urologists treat all 
forms of prostatitis empirically with antibiotic without performing a complete diag- 
nostic test (McNauhgton-Collins et al. 2000). Thus the "standard" diagnostic 
method for diagnosing chronic prostatitis came under scrunity and modifications of 
the M&S 4-glass test were considered (Nickel and Weidner 2000). 
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Table 5.1 Interpretation of the Meares & Stamey 4-glass test 


Specimen Diagnosis 

VBI positive, VB2, EPS, PMU (VB3) negative Urethritis 

VBI, VB2 negative, EPS, PMU (VB3) positive Prostatitis 

VB1, VB2, PMU (VB3) positive, EPS negative Cystitis 

VB1, PMU (VB3), EPS positive, VB2 negative Urethritis and prostatitis 


VB] first voided urine, VB2 midstream urine, EPS expressed prostatic secretion, PMU post pros- 
tatic massage urine corresponds to VB3 (urine after prostatic massage) in the M&S 4-glass test 


Table 5.2 Interpretation of the PPMT 2-glass test 


Urine specimen Pre-massage (VB2) Post-massage (PMU) 
Category II WBC F + 
Culture + + 
Category IIIA WBC E + 
Culture - - 
Category IIIB WBC - E 
Culture - - 


WBC white blood cells, category I chronic bacterial prostatitis, category IIIA inflammatory 
chronic pelvic pain syndrome (CPPS), category IIIB non-inflammatory CPPS 


The pre-massage and post-massage 2-glass test (PPMT) includes microscopy 
and culture of a midstream urine sample (VB2) and a urine sample after prostatic 
massage (PMU). This test is especially recommended to screen for bacterial prosta- 
titis (Nickel et al. 2006; Moon 1997). For those few patients in whom uropathogenic 
bacteria are localized to the specimen after massage, a more extensive 4-glass test 
can be performed. The interpretation of the PPMT 2-glass test is shown in Table 5.2. 

An alternative 2-glass test is using the VB1 sample combined with a semen culture. 
The authors noted that a semen culture was more sensitive than an EPS culture in iden- 
tifying Gram-negative and Gram-positive organisms, and sampling semen avoids the 
unnecessary discomfort associated with collecting EPS by prostatic massage. However, 
in this study the detection of Gram-positive pathogens was highly inconsistent (Budia 
et al. 2006). Therefore, inclusion of a semen specimen is usually recommended only 
additionally to the M&S 4-glass test, but not exclusively (Magri et al. 2009). 

We had developed a 3-glass test for screening of patients with clinical signs and 
symptoms of chronic prostatitis with the option of further tests for final diagnosis 
only in those patients additional investigations are needed. This KE 3-glass test 
comprises three urine samples taken from only one continuous urine stream: VB1 
comprises the first 10 ml, VB2 the midstream portion of a non interrupted stream, 
and VB3 the final portion at the very last end of the stream. As the prostate is part 
of the external sphincter of the bladder, it contracts at the end of a micturition. 
Therefore the urine sample at the end of the micturition (VB3) corresponds practi- 
cally to the urine sample after prostatic massage. However, the discomfort of pros- 
tatic massage by DRE can be avoided. Leucocyturia in the first portion (VB1) 
indicates an inflammation in the urethra, in the second portion (VB2) a general 
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Table 5.3 Interpretation of the KE 3-glass test 

Specimen Diagnosis 

VB1 positive, VB2 and VB3 negative Urethritis. In case of clinical suspicion for prostatitis 
EPS investigation is necessary. If EPS is positive, 
urethroprostatitis is diagnosed. 

VB1 and VB2 negative, VB3 positive Prostatitis 

VB1, VB2, VB3 positive Pyelonephritis and/or cystitis. Concomitant prostatitis 
as well as urotuberculosis are possible 

VB1 and VB3 positive, VB2 -negative Urethro-prostattitis 


inflammation in the urinary bladder and/or upper urinary tract, and in the third por- 
tion (VB3) an inflammation in the prostate. Leucocyturia in all three portions may 
mirror inflammation of the total urinary system. It is very important finding in 
patient with prostatitis or orchiepididymitis, as non-specific infection of male geni- 
tals is accompanied by kidney infection very — but it occurs in75 % in UGTB. The 
interpretation of the KE 3-glass test is shown in Table 5.3. 

The purpose of the present study was to assess the informative value of the stan- 
dard M&S 4-glass test as compared to two modified 2-glass tests and the KE 3-glass 
test (with the option of further tests for final diagnosis only in those patients addi- 
tional investigations are needed) to diagnose and to discriminate urethritis, cystitis, 
and prostatitis. Only the presence and absence of WBC at a defined threshold were 
used as discriminating parameter. In addition the comfortability of all the tests for 
both, the patient and the doctor, was assessed by a questionnaire. 

One hundred and seventy seven patients 23—48 years (mean age 37.6) with clini- 
cal signs and symptoms, such as perineal pain (168/94.9 95), dysuria (112/63.3 96), 
orchalgia (56/31.6 96), sexual dysfunction (48/27.1 %) highly suspicious to chronic 
prostatitis were enrolled into study. 

Patients were randomizes into four groups: 


Patients in group 1 (33 men) were examined by the standard M&S 4-glass test. 
Patients in group 2 (87 men) were examined with two modified 2-glass tests using 
the 3rd glass (EPS) for final interpretation. 


— in subgroup 2a (42 patients): two urine specimens before prostatic massage by 
DRE; 
— insubgroup 2b (45 patients): two urine specimens after prostatic massage by DRE. 


Patients in group 3 (57 patients) were examined with the KE 3-glass test using the 
4th glass (EPS) for final interpretation. 


In order to have a final confirmation whether an inflammatory chronic prostatitis 
was present or not, all patients underwent soft digital rectal massage of the prostate 
gland until sufficient EPS could be achieved, which sometimes lasted upto 1—1.5 min 
with soft squeezing in the direction of the urethra. In Fig. 5.2 the schemes of exami- 
nations performed in the several groups of patients are illustrated. 

Table 5.4 summarizes the specimens taken in the different groups of patients 
investigated 
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VB1 VB2 y 


Group 2a (two urine specimens before prostatic massage) 


zip] V 


Group 2b (two urine specimens after prostatic massage) 


Group 1 (standard M&S 4-glass test) 


PMU 


i PMU1 


PMU2 


VB1 VB2 VB3 


PMU - post-massage urine 


Group 3 (KE 3-glass test with the option of further tests if needed) 


NP 


* only if EPS was not obtained by prostate massage 


PMU* 


EPS - expressed prostatic secretion 


Fig. 5.2 Scheme of examination in the groups of patients 


Table 5.4 Urine and ESP specimens investigated 


Group VBI VB2 
1 + à 

2a + + 

2b n/a n/a 

3 + + 


VB3 


© 


PMU2 


n/a not applicable, VB/ first portion of urine, VB2 second portion of urine, VB3 third portion of 
urine, EPS expressed prostatic secretion, PMU/ post-massage urine first portion, PMU2 post- 


massage urine second portion 


*PMUI is necessary only in case when EPS was not obtained 
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Table 5.5 Positive results of group 1 (n=33) 


VBI VB2 EPS PMUI 
14/42.3 96 8/24.2 96 33/100 % 33/100 96 
All had confirmed 2/6.1 96 — confirmed UTI 2/6.1 96 — confirmed UTI 
urethroprostatitis  6/18.2 % — urine 31/93.9 % — urine 
contaminated with EPS contaminated with EPS 


Table 5.6 Positive results of subgroup 2a (n=42) 


VBI VB2 EPS 


12/28.6 % 7/16.7 % 42/100 % 
All had confirmed urethroprostatitis 0-UTI 
7/16.7 % — contaminated with EPS 


Table 5.7 Positive results of subgroup 2b (n=45) 


EPS PMUI PMU2 
45/100 96 27/60.0 96 18/40.0 96 
6/13.3 96 — confirmed urethroprostatitis 3/6.7 % — confirmed UTI 
3/6.7 96 — confirmed UTI 15/33.3 % — contaminated with EPS 


18/40.0 96 — contaminated with EPS 


Laboratory Tests 


All urine specimens were examined for erythrocytes and leucocytes. The specimens 
were carefully decanted and the remaining 10 ml were poured in test-tubes and 
centrifuged with 1,500 rpm (revolutions per minute) for 5 min. The upper layer was 
removed again and the sediment was investigated by light microscopy with 400 
times magnification. EPS was investigated directly by light microscopy with 400 
times magnification no later than 40 min after achievement. The mean number of 
WBC in urine and EPS was determined by counting 10 visual fields. 

A urine specimen was considered positive with a mean of more than 10 WBCs 
and EPS with a mean of more than 15 WBCs per visual field. False positive results 
for cystitis/pyelonephritis were assumed in case of means with more than 10 WBCs 
in VB1, VB2 and VB3 per visual field, when UTI could be excluded by further and/ 
or repeated diagnostic tests (not shown here). 

The comfortability of the tests was assessed for patients and doctors by a scale 
from 1 score (very bad, very uncomfortable) to 5 scores (very convenient, very 
comfortable). Patients who presented leucocyturia in all three probes of KE 3-glass 
test were examined for excluding/confirmation of urogenital tuberculosis 

The accuracy to diagnose inflammatory chronic prostatitis and the discrimitive 
value between urethritis, cystitis, and prostatitis of all tests investigated are sum- 
marized in the Tables 5.5, 5.6, 5.7, 5.8, and 5.9. It can be seen that finally all patients 
were diagnosed with chronic inflammatory prostatitis because in all patients EPS 
was positive according to the defined threshold. 
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Table 5.8 Positive results of group 3 (n=57) 


VBI VB2 VB3 EPS 
15/26.3 % 5/8.8 96 23/40.3 96 57/100 96 
All had confirmed 4/7.0 % confirmed UTI 4/7.0 % confirmed UTI 


urethroprostatitis 1/1.8 % confirmed UGTB 1/1.0 % confirmed UGTB 
0 — contaminated with EPS — 18/31.6 % contaminated 
with EPS 


Table 5.9 Percentage of urine specimens contaminated with EPS in all groups (nz 177) 


Group VBI VB2 VB3 PMUI PMU2 
1 0 18.2 n/a 93.9 n/a 

2a 0 16.7 n/a n/a n/a 

2b n/a n/a n/a 40.0 33.3 

3 0 0 31.6 n/a n/a 


In group | (Table 5.5) all 33 patients investigated by the standard M&S 4-glass 
test had a positive EPS and were diagnosed with chronic inflammatory prostatitis. 
VBI was positive in 14 (42.3 %) patients and their diagnosis was confirmed as ure- 
throprostatitis. VB2 was positive in 8 (24.2 96) patients, but only in 2 (6.1 96) 
patients concomitant UTI (cystitis or pyelonephritis) could be confirmed by addi- 
tional tests. Therefore, in 6 (18.2 96) patients the diagnosis of UTI, was false posi- 
tive, because the urine was contaminated with EPS. PMUI and EPS were positive 
in all patients. Therefore no additional information could be gathered from PMUI. 

In subgroup 2a (Table 5.6) again all 42 patients had a positive EPS and were 
diagnosed with chronic inflammatory prostatitis. VB1 was positive in 12 (28.6 96) 
patients and their diagnosis was confirmed as urethroprostatitis. VB2 was positive 
in 7 (16.7 96) patients, but none of the patients had concomitant UTI confirmed by 
additional tests. Therefore, in 7 (16.7 96) patients the urine was contaminated 
with EPS. 

In subgroup 2b (Table 5.7) again all 45 patients had a positive EPS and were 
diagnosed with chronic inflammatory prostatitis. PMU1 was positive in 27 (60.0 96) 
patients; therefore PMUI confirmed EPS only in 60 96. Of the 27 positive patients 
6 (22.2 96) had a confirmed urethroprostatitis, 3 (6.7 96) a confirmed UTI, and in 18 
(40.0 96) patients the urine was obviously contaminated with EPS. PMU2 was posi- 
tive in 18 (40.0 %) patients; therefore PMU2 confirmed EPS only in 40 %. Of the 
18 positive patients 6 (22.2 96) had a confirmed urethroprostatitis, 3 (6.7 %) a con- 
firmed UTI, and in 15 (33.3 96) patients the urine was obviously contaminated 
with EPS. 

In group 3 (Table 5.8) again all 57 patients had a positive EPS and were diag- 
nosed with chronic inflammatory prostatitis. VB1 was positive in 15 (26.3 96) 
patients and of the 15 patients all had confirmed urethroprostatitis. VB2 was posi- 
tive in 5 (8.8 %) patients, while four patients had concomitant UTI and one patients 
concomitant UGTB confirmed by additional tests. Therefore all five positive urine 
specimens could be attributed to the diagnosis of UTI and none urine specimen was 
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Table 5.10 Results of the tests on comfort (nz 177) 


Group Doctor's estimation Patient's estimation 
Group 1 (n=33) 1.3x0.12 1.2+0.62 
Sub-group (n=42) 4.4x0.18 3.7x0.19 
Sub-group 2-b (n=45) 5.0+0.01 5.0+0.01 
Group 3 (n=57) 4.2+0.16 3.8+0.57 


contaminated by EPS. VB3 was positive in 23 (40,3 %) patients, while four had 
confirmed UTI and one confirmed UGTB as mentioned before and in 18 (16.7 %) 
patients the urine specimen was obviously contaminated with EPS. 

The false-positive urine tests concerning a diagnosis of cystitis/pyelonephritis 
(UTI) are summarized in Tables 5.8 and 5.9. 

It can be seen that the so-called midstream urine (VB2) in group 1 and 2a showed 
a fairly high rate of urine specimens contaminated with EPS, which was not the case 
in VB2 of group 3. Urine specimens contaminated with EPS can be expected in 
PMUI and PMU2. Therefore, positive results in VB3 of group 3 can also be inter- 
preted as contamination with EPS as in PMUI and PMU2, if not explained by a 
positive result in the preceding VB2 specimen. As the prostate is part of the external 
sphincter of the bladder, it contracts at the end of a micturition. Therefore the urine 
sample at the end of the micturition (VB3) corresponds practically to a urine sample 
after prostatic massage. 

The results assessing the comfortability of the tests are summarized in Table 5.10. 

Subgroup 2-b with prostatic massage by DRE followed by 2 urine specimens 
reached on average the highest score (5.0) and thus was most suitable for doctors 
and patients followed by subgroup 2-a with an average score of 4.4 rated by doctors 
and 3.7 rated by patients. In group 3 an average score of 4.2 was rated by doctors 
and 3.8 by patients. The lowest score was achieved in group 1, where doctors rated 
an average score of 1.3 and patients on average score of 1.2. Altogether, the com- 
fortability of the examination process in the two subgroups 2-a and 2-b and in group 
3 was similar, but significantly (p «0.01) better than in group 1. 

The introduction of the 4-glass test according to Meares and Stamey (1968) was 
a great step forward to diagnose chronic prostatitis not only by symptoms, but also 
by investigation of segmented urine and prostatic secretion specimens to localize 
the inflammation/infection to the urethra, bladder or prostate (or any of these com- 
binations). Thus, for many generations the M&S 4-glass test was considered as 
"gold standard" and recommended not only for research but also for the general 
practicing urologist as routine test for diagnosing chronic prostatitis (Grabe et al. 
2011). Unfortunately, one had to realize that these recommendations were not fol- 
lowed by several reasons, because the test is (1) time consuming; (ii) difficult to 
perform; (iii) costly; and (iv) bothersome for the patient. 

This was mainly the reason why the PPMT 2-glass test was developed to facili- 
tate the M&S 4-glass test. However, by the PPMT 2-glass test only the laboratory 
burden (cost) is reduced by reducing the number of specimens, but the discomfort 
for the patient remains the same, because the patient has to produce a midstream 
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urine, interrupt micturition not to empty the bladder completely, because after the 
following prostatic massage by DRE he is supposed to produce another urine speci- 
men (PMU) again during the same visit. Firstly, not every patient can interrupt 
micturition before the bladder becomes empty. Secondly, voluntary stop of micturi- 
tion converts laminar flow of urine in a turbulent one and thus provokes reflux of 
urine into the prostatic ducts, which is fraught with the risk to develop chemical 
burns, inflammation and prostatolithiasis. 

Although the PMU in the standard M&S 4-glass-test and thus in the PPMT 
2-glass test may reflect closely the findings in EPS, the PPMT is less sensitive than 
any diagnostic procedures which includes EPS. In group 1 the PMU reflected com- 
pletely the findings of EPS, whereas in sub-group 2b this was only the case for 60 96 
of the patients. If not only WBCs but also pathogens are considered, the sensitivity 
of the PMU correlating EPS may become even worse. The positive finding of tradi- 
tional pathogens in PMU as compared to EPS was in the studies performed by 
Nickel et al. (2006) 44 % and by Magri et al. (2009) 61 %. Therefore, PMU in the 
standard M&S 4-glass test would only be needed if EPS could not be achieved by 
prostatic massage and excluding EPS in general like in PPMT 2-glass test is reduc- 
ing cost but consequently also sensitivity. Therefore the PPMT-2-glass test can only 
be considered as a screening test, which needs conformation in part of the patients. 

Another aspect using the M&S 4-glass test is probably even more serious. 
Patients assigned to the M&S 4-glass test are usually not informed that between 
VB1 and VB2 and thereafter continuous urination without interruption is necessary 
to produce a true midstream urine specimen which is necessary to (1) diagnose con- 
comitant cystitis and (ii) serve also as basic comparative parameter by which local- 
ization of inflammation/infection to the urethra or prostate can be made possible. 
Interruption of urine flow between VB1 and VB2 and at the end of VB2 will lead to 
contraction of the prostate and thus contamination of urine with prostatic secretion. 
The impact of this phenomenon can clearly be seen from the results of the present 
study. Whereas in group 3 in the VB2 specimen no urine samples were noted as 
contaminated with EPS, a fairly high number of positive results due to contamina- 
tion with EPS were present in VB2 in group | and in subgroup 2a. Such “positive” 
results are on the other hand expected in urine specimens obtained after prostatic 
massage (PMUI and PMU2), because urine contamination with EPS is generally 
expected. Therefore urine specimens after prostatic massage can be used for diag- 
nostics of chronic prostatitis although not so sensitive as results obtained from EPS 
directly. In group 3 VB3 was achieved at the end of continuous micturition. The 
fairly high rate of “false-positive” results in VB3 (31.6 %) in group 3, which cor- 
responds to the urine sample at the end of micturition, can also be interpreted as 
contamination with EPS and thus VB3 in group 3 is as qualified as PMU to localize 
an inflammation/infection to the prostate. Thus, the KE 3-glass test used in group 3 
could ensure a correct diagnosis of urethritis and cystitis, including UGTB, and 
could further detect chronic inflammatory prostatitis in about 40 96 of the patients. 
Therefore only in the remaining 60 % of patients an investigation of EPS obtained 
by prostatic massage would have been necessary to confirm the final diagnosis of 
inflammatory prostatitis. 
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Altogether, we consider therefore the KE 3-glass test as best screening test for 
patients suspicious for chronic inflammatory prostatitis, because in a high number of 
patients the final diagnosis can already be found after the three urine specimens and an 
additional routine EPS investigation after prostatic massage is not necessary for the 
final diagnosis. In the present study, however, EPS was obtained in all patients for 
research purposes. If after the KE 3-glass test an additional EPS investigation is 
required, it can be scheduled either during the same or another visit, when the result of 
the first three urine specimens is available. The KE 3-glass test reduces the need for a 
routine "full" programme as in the M&S 4-glass test, it improves the quality of the 
midstream urine specimen (VB2) and requires the need of EPS obtained by prostatic 
massage only in part of the patients to confirm the diagnosis of chronic prostatitis. 
Finally, PMU after prostatic massage is only necessary if EPS was indicated and could 
not be obtained, because no additional information can be gathered by PMU if EPS is 
available. There is one more very important moment (especially for developing coun- 
tries with high incidence of tuberculosis) — KE 3-glass test is a screening for UGTB 
too: pyuria in all 3 probes in patient with genital UTI is high suspicious for UGTB. 

The strength of our study was the equally high prevalence of chronic inflamma- 
tory prostatitis in the patients investigated. Since the diagnosis chronic inflamma- 
tory prostatitis could be confirmed in all patients by EPS investigation, the groups 
were comparable in this respect. The weakness of the study is that only WBCs were 
investigated and therefore no differentiation between chronic bacterial prostatitis 
(category II) and inflammatory CPPS (category III A) was possible. It also has to be 
considered, that in a cohort of patients with a lower prevalence of chronic prostatitis 
a higher rate of EPS investigations would be necessary for the final diagnosis. But 
also under these circumstances the KE 3-glass screening test would beneficial, 
because for the patient it is much more comfortable to produce three urine samples 
during one continuous micturition than to interrupt the micturition for the prostatic 
massage as it has to be done for the M&S 4-glass test as well as for the PPMT 
2-glass test. Our recommended procedure corresponds to a step-like test, whereby 
the KE 3-glass test is used as a screening like the PPMT 2-glass test but with fewer 
burdens for the patient. Only if necessary an EPS investigation needs to be added for 
final diagnosis unlike in the standard M&S 4-glass test. The KE 3-glass test also 
ensures an improved quality of VB2 to discriminate between urethritis, cystitis and 
prostatitis. The KE 3-glass test was also significantly more comfortable and conve- 
nient for the patient and doctor as has been demonstrated in the present study. 

Thus it could be demonstrated, that the KE 3-glass test (three urine specimens 
obtained from one continuous micturition stream) as screening test with the option 
of an additional EPS investigation in those patients the final diagnosis of chronic 
prostatitis has to be confirmed is more convenient for patients and doctors than the 
standard M&S 4-glass test and “false-positive” (contaminated with EPS) midstream 
urine results are avoided thus improving discrimination of urethritis, cystitis and 
prostatitis. Therefore, we recommend the KE 3-glass test as a new standard for 
screening patients with signs and symptoms of chronic inflammatory prostatitis. KE 
3-glass test is a screening for UGTB too: pyuria in all 3 probes in patient with geni- 
tal UTI is high suspicious for UGTB. 
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Actually the diagnostic of UGTB is based on four pillars: bacteriology, patho- 
morphology, radiology, and provocative test with therapy ex juvantibus. 


Bacteriology 


Despite major efforts to increase case detection, an estimated third of new tubercu- 
losis cases are still being missed each year, and the unavailability of a rapid, low- 
cost, accurate diagnostic assay that can be used at the point of care is a major 
hindrance. 

For the past 5 years, the development of diagnostics for TB has progressed rap- 
idly. Old technologies have been reviewed and improved and new technologies have 
been developed, evaluated, and implemented. With a growing evidence base, WHO 
issued 10 policy statements between 2007 and 2012 about TB diagnosis and diag- 
nostic methods, which shows the progress that has been made. 

Smear microscopy remains the mainstay for PTB diagnosis in endemic develop- 
ing countries. Sputum microscopy was developed in the 1880s and still now it is the 
most widely used diagnostic tool for PTB despite its low sensitivity. Sputum smear 
microscopy is recommended as first screening test as it is simple and cost effective. 
But even in regions with high prevalence of TB, like, for example, Pakistan, about 
one third of PTB patients can't be identified by microscopy. 

A real-time polymerase chain reaction (PCR) targeting IS6110 was employed for 
the detection of Mtb DNA in specimens collected from 10 patients treated with 
intravesical BCG immunotherapy for bladder malignancy. BCG DNA was detected 
in all urine specimens taken 24 h after the instillations, as well as in 24 96 of the 
specimens collected 7 days after the instillations; it was also detected in a single 
specimen taken 6 weeks after the last instillation. BCG DNA was detected in 8.3 96 
of the blood specimens taken 1 day after instillation, and its amplification was asso- 
ciated with cases of self-limiting fever. These findings give indications that this 
real-time PCR is helpful to recognize BCG bacteremic cases, which may lead to 
mycobacterial infection (Siatelis et al. 2011). 

Identification of Mtb in urine varied for ages between 5.8 and 79.7 %. Mtb was 
found by microscopy (Z-N colored specimen) in 25 46, and by culture — in 45 %: 
abundant growth in 34.4 %, middle — in 28.1 96 cmy4asx, and scant — in 37.5 96 of 
patients (Kamyshan et al. 2006). 

Bacteriological investigation should be done as well as other pathological mate- 
rial (prostate secretion, ejaculate, biopsies, operation tissue) and in many cases Mtb 
was found in this material, although the urine culture was negative (Lenk and 
Schroeder 2001; Aslan et al. 2007). 

Lai et al. (2010) believed the efficiency of immune-ferment analysis ELISPOT 
get 91.7 %, and recommend this method for diagnostic of UGTB. Other authors 
think that bacteriology has no significant influence in the diagnostic of UGTB — 
they consider pathomorphology and X-ray as well as ultrasound investigations as 
more important (Levashev et al. 2006; Zarrabi and Heyns 2009). 
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If we have no any evidence of Mtb — we can diagnose UGTB on the basis of skin- 
test, histological picture, caverns revealed by urography, sterile pyuria etc. 
(Christensen 1974). 

The growth of Mtb in EPTB patients was found in 40 % and in 70 % among them 
resistant Mtb was revealed, including 27 % with multi-drug resistance. In 90 96 of 
patients diagnosis was established by histology after surgery, performed in non- TB 
clinic, going without saying, without previous anti- TB therapy. That resulted in dif- 
ferent complications in 40 % of patients (Levashev et al. 2006). 

Compared with cultures, the sensitivity of AFB staining was 52.07 96 and the 
specificity was 96.7 %. In comparison to the results of culture, the overall sensitiv- 
ity and specificity of the IS6110-PCR assay was 95.59-98.12 96 respectively. 
While the corresponding results for the 16S rRNA gene-PCR were 87.05 and 98. 
9 %. The high sensitivity and specificity in addition to the potential for rapid detec- 
tion of mycobacteria, makes this test a useful tool in the clinical management of 
mycobacterial infection in urine. Urine specimens may contain M. tuberculosis 
and/or other mycobacteria; therefore, there are advantages in using genus-specific 
primers in parallel with species-specific primers in PCR assay (Moussa et al. 
2000). 

PCR has shown to be 95.6 % sensitive and 98.1 96 specific compared to culture, 
and 94.3 % sensitive and 85.7 96 specific compared to microscopical, histological or 
clinic-radiological diagnosis (Mesquita et al. 2010). The one more advantage of 
identification of Mtb by PCR is fast detection of its resistance to rifampicin 
(Stepanshina et al. 2000). 

In EPTB identification of Mtb is much more difficult — and sometimes impossi- 
ble — at patients with ocular TB, hepar TB, gland TB without fistula etc. For UGTB 
oligomycobacteriuria is specific — Mtb is emanating with urine sporadically and 
scanty. Standard protocol supposed performing culture at least three specimens of 
urine, expressed prostatic secretion and ejaculate, each onto at least three culture 
media (Lowenstein — Jensen, Finn — II, Middlebrook 7H9-12). Nevertheless stan- 
dard technique is positive in 36-57 % of UGTB patients only (Kulchavenya 2009; 
Batyrov et al. 2004; Tanthanuch et al. 2010). Positive cultures were by 15 % higher, 
if sowing performed three times in 1 day (Zhuravlev et al. 2012). For male genital 
TB investigation in | day prostatic secretion, than post-massage urine, then ejacu- 
late and post-ejaculate urine — by microscopy, culture and real-time polymerase 
chain reaction (PCR) each probe is recommended. Very important thing is the short- 
est time between collection of urine, prostatic secretion, and ejaculate and its sow- 
ing; optimal time should not be more than 40 min (Kulchavenya and Krasnov 2010). 
In order to identify mycobacteria and to perform antituberculous susceptibility 
tests, direct preparations stained with Ziehl — Nielsen method to evaluate a smear 
microscopically or PCR method are insufficient; cultivation of Mtb is necessary 
(Aslan et al. 2007). PCR was found to be useful in diagnosing early disease as well 
as confirming diagnosis in clinically suspected cases. False negative PCR was an 
important limitation in this technique (Thangappah et al. 2011). 

Culture results are available in 4—8 weeks — and may be false negative, if patient 
previously was treated for “UTI” with fluoroquinolones and/or amycacin, which 
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inhibit growth of Mtb. These facts, of course, limit culture as a quick method for 
diagnostic UGTB. More effective and fast is PCR — but it has his own limitations 
(Zhang et al. 2013). In study of Hemal et al. (20002) urinary PCR for Mtb was the 
most sensitive indicator and was positive in 94.29 % of patients. Of the 42 patients 
clinically suspected of having UGTB, radiologic abnormalities suggestive of UGTB 
were found in 88.09 %; Mtb was isolated in the urine by culture in 30.95 96; bladder 
biopsy was positive in 45.83 96; and urinary PCR for Mtb was positive in 80.95 %. 
Of 35 cases of proven UGTB, intravenous urography was suggestive of the diagno- 
sis in 91.42 % and Mtb was isolated in the urine AFB culture in 37.14 %. Bladder 
biopsy was positive in 45.83 96, and urinary PCR for Mtb was positive in 94.29 96 
(Hemal et al. 20002). 

The possibility of culture for identification of Mtb is limited. Barisic et al. (2003) 
had a patient with TB orchiepididymitis, whom disease started with swelling of left 
scrotum, followed by fistula formation with suppurative discharge. Surgical extirpa- 
tion of inflammatory destroyed testicle and epididymis was performed, and TB was 
confirmed by histology. Presence of Proteus mirabilis and f-hemolytic streptococ- 
cus was shown by bacteriological analysis of testicle tissue, while presence of Mtb 
was not shown by acid-fast microscopy as well as culture. Exudate from surgical 
wound was examined on Mtb by PCR, and test was positive (Barisic et al. 2003). 

Contrary to conventional methods, nucleic acid amplification technique of high 
specificity for detecting target sequence of DNA can produce result just in 1 day and 
even some hours. Examination of direct smears can only detect concentration at 
least 10° AFB/ml of specimen, and culture can detect concentrations of 10-100 Mtb/ 
ml, while culture on solid media can take up to 8-12 weeks to yield positive result. 
This fact is if big importance due to small number of Mtb in the affected EPTB tis- 
sue (Barisic et al. 2003). 

Family of Mtb has 17 genotypes, and if the laboratory has no pan-mycobacterial 
primer, or primers for all genotypes, false-negative result is highly possible — that 
leads to overlooking of UGTB again. 

TB is antropozoonotic disease; it is a reason for possible cross-contamination 
human-animal and opposite (Dumonceaux et al. 2011). Presence of Mycobacterium 
bovis in urine accounted for 4.2-12.5 % of all UGTB cases (Blagodarnyila et al. 
1990; Berta et al. 2011; Singh et al. 201 1a). 

To overcome the limitations of current urine-based diagnostic assays of UGTB, 
isothermal microcalorimetry was used to detect the metabolic activity of M. tuber- 
culosis and other commonly neglected pathogenic mycobacteria in urine and accu- 
rately determine their growth parameters (Kumar et al. 2012). 

To improve the efficiency of the differential diagnosis the feasibility of the 
interferon-gamma release assay (IGRA) was evaluated. Fifty-seven patients with 
clinical or radiologic features suspicious for UGTB were enrolled in study. The 
IGRA result was positive in 52.6 96, the results of the urine AFB stain and culture 
were positive in 8.8-12.2 96, respectively. The results of PCR were positive in 
15.8 %. Authors concluded, that the IGRA might feasibly be used as a supplemen- 
tary or screening tool for the diagnosis of UGTB in addition to urine AFB stain and 
culture (Kim et al. 2013). 
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Molecular Alternatives to Culture 


Rapid progress has been made in the development of new diagnostic assays for TB 
in recent years. New technologies have been developed and assessed, and are now 
being implemented. The Xpert MTB/RIF assay, which enables simultaneous 
detection of Mtb and rifampicin (RIF) resistance, was endorsed by WHO in 
December, 2010. This assay was specifically recommended for use as the initial 
diagnostic test for suspected drug-resistant or HIV-associated pulmonary tubercu- 
losis. By June, 2012, two-thirds of countries with a high tuberculosis burden and 
half of countries with a high multidrug-resistant tuberculosis burden had incorpo- 
rated the assay into their national tuberculosis programme guidelines. Although 
the development of the Xpert MTB/RIF assay is undoubtedly a landmark event, 
clinical and programmatic effects and cost-effectiveness remain to be defined. 
PCR amplification with real-time detection using molecular beacon probes to 
detect M. tuberculosis DNA is used in the assay. As such, the assay amplifies 
DNA from both live and dead bacteria in clinical sputum samples (Walusimbi 
et al. 2013). 

If TB is to be eliminated as a global health problem in the foreseeable future, 
improved detection of patients, earlier diagnosis and timely identification of rifam- 
picin resistance will be critical. New diagnostics released in recent years have 
improved this perspective but they require investments in laboratory infrastructure, 
biosafety and staff specialisation beyond the means of many resource-constrained 
settings where most patients live. Xpert Mtb/RIF, a new assay employing automated 
nucleic acid amplification to detect Mycobacterium tuberculosis, as well as muta- 
tions that confer rifampicin resistance, holds the promise to largely overcome these 
operational challenges (Millman et al. 2013). 

The GeneXpert diagnostic system was originally developed by Cepheid 
(Sunnyvale, CA, USA) for rapid detection of anthrax, 16 and was deployed for this 
purpose by the US Postal Service to permit rapid detection of mail contamination 
in sorting offices. It is a self-contained fully integrated, automated platform that 
can be used with minimal technical skills. The cartridge-based system incorporates 
microfluidics technology and fully automated nucleic acid analysis to purify, con- 
centrate, detect, and identify targeted nucleic acid sequences from unprocessed 
clinical samples (Weyer et al. 2012). Recently the WHO has endorsed a fully auto- 
mated Nucleic acid amplification test (Xpert Mtb/Rif) for simultaneous detection 
TB and rifampicin resistance. Sensitivity of a single Xpert Mtb/Rif in smear-neg- 
ative/culture-positive PTB patients is reported to be 72.5 96 and increased to 
90.2 % when three samples are tested, and specificity of this test is 99 % (Kwak 
et al. 2013; Lawn et al. 2013). 

Tortoli et al. (2012) aimed to assess the performance of the Xpert system in 
diagnosing EPTB in a low incidence setting. They investigated with Xpert a large 
number of consecutive extrapulmonary clinical specimens (1,476, corresponding 
to 1,068 patients) including both paediatric (494) and adult samples. Authors 
found, in comparison with a reference standard consisting of combination of 
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culture and clinical diagnosis of TB, an overall sensitivity and specificity of 81.3— 
99.8 % for Xpert, while the sensitivity of microscopy was 48 96. For biopsies, 
urines, pus and cerebrospinal fluids the sensitivity exceeded 85 96, while it was 
slightly under 80 96 for gastric aspirates. It was, in contrast, lower than 50 96 for 
cavitary fluids. High sensitivity and specificity (86.9—99.7 96, respectively) were 
also obtained for paediatric specimens. Although the role of culture remains cen- 
tral in the microbiological diagnosis of EPTB, the sensitivity of Xpert in rapidly 
diagnosing the disease makes it a much better choice compared to smear micros- 
copy. The ability to rule out the disease still remains suboptimal (Tortoli et al. 
2012). 

Peter et al. (2012) investigated the sensitivity of urine-based methods (Xpert 
Mtb/RIF, LAM strip test and LAM ELISA) in HIV-patients co-morbid with TB. All 
281 HIV-infected hospitalized patients with clinically suspected TB provided a 
spot urine sample. The reference standard was culture positivity for Mtb on 71 
sputum or extra-pulmonary sample. Mtb/RIF was performed using 1 ml of both 
unprocessed and, when possible, concentrated urine. Each unconcentrated urine 
sample was also tested using the Clearview LAM ELISA and Alere LAM strip test. 
42 % (116/242) of patients had culture-proven TB; 18 % (20/54) were sputum 
scarce. In sputum-scarce patients, the sensitivity of urine Mtb/RIF and LAM 
ELISA was 40 96 (9596CI: 22-61) and 60 % (95%CI: 39-78), respectively. Urine 
Mtb/RIF specificity was 98 % (9596CI: 95-100). Combined sensitivity of urine 
LAM ELISA and Mtb/RIF was better than MTB/RIF alone. Significant predictors 
of urine Mtb/RIF positivity were CD4 «50 cells/ml (p 20.001), elevated protein-to- 
creatinine ratio (p<0.001) and LAM ELISA positivity (p «0.001). Urine centrifu- 
gation and pelleting significantly increased the sensitivity of Mtb/RIF over 
unprocessed urine in paired samples. Authors noted, that this preliminary study 
indicates that urine-based Mtb/RIF, alone or in combination with LAM antigen 
detection, may potentially aid the diagnosis of TB in HIV-infected patients with 
advanced immunosuppression when sputum-based diagnosis is not possible. 
Concentration of urine prior to Mtb/RIF-testing significantly improves sensitivity 
(Peter et al. 2012). 

Nevertheless now we still have no results of study on the efficiency of Xpert 
MTB/Rif for UGTB diagnostic with high level of the evidence. 


Pathomorphology 


Another problem in diagnosing UGTB is loss of pathomorphological signs of TB, 
especially in patients also having a HIV-infection. For this reason biopsies and sur- 
gical specimens should be investigated also by ZN method — for identification of 
Mtb. Histopathological examination (HPE) for the tissues obtained gives inconclu- 
sive diagnosis in the absence of caseous necrosis or stained acid-fast bacilli. Chawla 
et al. (2012) investigated 78 tissue specimens (renal, prostate, epididymis, penile 
and soft tissue) from patients with clinically suspected UGTB with both PCR and 
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Fig. 5.3 Renal TB. Prominent interstitial proliferative inflammation, fibrosis of the stroma and of 
some glomeruli. Cavity with typical three-layer wall. x100. van Gieson 


histopathology. In 87.1 % samples, results for both PCR and HPE were coinciding. 
False positivity and false negativity was observed in 5.1—7.6 % samples, respec- 
tively. With HPE as the gold standard, PCR has shown sensitivity of 87.5 96 and 
specificity of 86.7 96 and positive agreement between two tests was observed as 
significant. PCR results were obtained within a mean period of 3.4 days while those 
of HPE were obtained in 7.2 days. Authors concluded that tissue PCR is a sensitive 
and specific method for obtaining early and timely diagnosis of UGTB. Application 
of tissue PCR results can augment the diagnostic accuracy in is to pathologically 
labelled granulomatous inflammations (Chawla et al. 2012). In another study the 
possibility of the early rapid diagnosis of KTB by PCR on renal biopsy specimens 
was estimated. It was found, that the sensitivity and specificity of real-time PCR 
were respectively 93.3 and 56.7 96. The sensitivity and specificity of the urine Mtb 
culture were respectively 23.3-100 96 (Sun et al. 2010). 

Lee et al. (2001) have found transrectal prostate biopsy as an important tool for 
the diagnosis and follow-up of prostatic tuberculosis. There was no correlation 
between the histological findings and the mycobacteriological investigations. The 
investigation of tissue specimens on the presence of Mtb also from other organs of 
the urogenital tract is suitable method of the bacteriological proof of tuberculosis, 
especially in the absence or positive bacteriological findings from the urine or 
accessory gland secretion for the estimation of species and resistance of these bac- 
teria (Lenk et al. 1986). 

Some typical histological samples are shown below (Figs. 5.3, 5.4, and 5.5). 
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Fig. 5.4 Renal TB. Epithelioid-cell granuloma, surrounded by nonspecific interstitial inflamma- 
tion. x100. Hematoxylin and eosin 
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Fig. 5.5 Ureteral TB. The ureteral lumen is obturated with caseous necrosis masses. x100. van 
Gieson 
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Imaging Diagnostic: Sonograply and Radiology 


The insidious onset and non-specific constitutional symptoms of UGTB often lead 
to delayed diagnosis and rapid progression to a non-functioning kidney. Due to 
hematogenous dissemination of TB, there is a potential risk of involvement of the 
contralateral kidney too. Imaging plays an important role in the making of a timely 
diagnosis and in the planning of treatment, and thus helps to avoid complications 
such as renal failure. Imaging of UGTB still remains a challenge, mainly on account 
of the dearth of literature, especially related to the use of the newer modalities such 
as magnetic resonance imaging (MRI). Various imaging features of UGTB are out- 
lined, from the pathognomonic lobar calcification on plain film, to finer early 
changes such as loss of calyceal sharpness and papillary necrosis on intravenous 
urography (IVU); to uneven caliectasis and urothelial thickening, in the absence of 
renal pelvic dilatation, as well as the hitherto unreported ‘lobar caseation' on ultra- 
sonography (Merchant et al. 2013). 

Renal sonography can be easily performed and provides valuable information 
concerning the underlying disease process, including renal tuberculosis, but it can 
suspect — not confirm the diagnosis (Vourganti et al. 2006; Das et al. 19922). 

Mehta et al. (2009) believed ultrasonography (USG) was the best imaging 
modality for the diagnosis of the diseases of male genital tract as they found USG 
findings in two cases of male genital tuberculosis with involvement of the prostate, 
seminal vesicle, epididymis and vas deferens. 

Sonographically guided fine-needle aspiration cytology was performed in 19 
patients suspected to have renal tuberculosis. This procedure enabled a diagnosis of 
renal tuberculosis to be made in six of seven patients with urine cultures consis- 
tently negative for acid-fast bacilli and confirmed the diagnosis in nine patients with 
focal renal lesions on sonography and urine cultures positive for acid-fast bacilli. 
The fine-needle aspiration cytologic samples were positive for acid-fast bacilli in 
44 % of the confirmed cases, and acid-fast bacilli were present in 80 % of the sam- 
ples containing necrotic material. Epithelioid granulomas were present in 94 96 
patients. One patient had no evidence of acid-fast bacilli or epithelioid granulomas, 
but seminal fluid ultimately grew acid-fast bacilli (Das et al. 1992b). 

In the past two decades there have been reports, particularly from the United 
Kingdom among immigrants from the Indian subcontinent, of a more insidiously 
progressive form of renal disease. Ultrasound shows small smooth kidneys, and 
histology reveals tubulointerstitial nephritis including granulomas but not acid-fast 
bacilli. Evidence is mounting that the underlying cause may be tuberculosis, but the 
mechanism remains obscure (Eastwood et al. 2011). 

UGTB may have variable radiological presentations. Retrospective analysis of 
the radiological exams of 20 men with UGTB revealed multiple bilateral renal 
tuberculosis abscesses, six unilateral KTB with hydronephrosis due to stenosis 
and thickening of the collecting system, without involvement of the bladder or con- 
tralateral kidney. Six patients had bladder tuberculosis with diffuse thickening of the 
bladder wall, with one very low or no function kidney while the other kidney was 
normal. Seven patients had bladder tuberculosis associated to a very low or no 
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function kidney with the other kidney with high-grade vesicoureteral reflux-associ- 
ated ureterohydronephrosis (Figueiredo et al. 2010). 

It was shown that multi-spiral computed tomography with bolus reinforcement 
had advantage in diagnostic of KTB level 3—4, but it was inferior for visualization 
of TB papillitis (KTB 2 level) (Bereza and Gioev 2011). Ultrasound dopplerogra- 
phy didn't reveal disorder in kidney blood supply on KTB level 1—2, on contrary, 
improved microcirculation was found. The more destruction — the worse microcir- 
culation, and in para-cavernous tissue there is no blood microcirculation at all. 
Nevertheless even KTB levell was complicated with some functional disorder that 
could reveal radio-isotope examination only (Sigaev et al. 2009). 

Intravenous excretory urography (IVU) and CT in UGTB patients were reviewed 
and compared for certain imaging findings by Wang et al. (2003), including moth- 
eaten calices, renal parenchymal masses, an amputated infundibulum, autonephrec- 
tomy, thick urinary tract walls, urinary tract calcifications, renal parenchymal 
cavities, hydrocalycosis, hydronephrosis or hydroureter due to stricture, extra- 
urinary tubercular manifestations and renal parenchymal scarring. The most com- 
mon finding on IVU was hydrocalycosis, hydronephrosis or hydroureter due to 
stricture, whereas renal parenchymal scarring was the most common finding on CT. 
Imaging findings of renal parenchymal masses and scarring, thick urinary tract 
walls and extra-urinary tubercular manifestations were significantly more common 
on CT than on IVU. Three imaging patterns were noted on all IVUs (100 %) and 
94 % CTs with multiple imaging findings, including multiple stricture sites, a single 
stricture with 1 other imaging finding and autonephrectomy with another imaging 
finding other than stricture (Wang et al. 2003). 

Multi detector computed tomography (MDCT) forms the mainstay of cross- 
sectional imaging in renal TB. It can easily identify calcification, renal scars, mass 
lesions, and urothelial thickening. The combination of uneven caliectasis, with uro- 
thelial thickening and lack of pelvic dilatation, can also be demonstrated on MDCT. 
MRI is a sensitive modality for demonstration of features of renal TB, including tis- 
sue edema, asymmetric perinephric fat stranding, and thickening of Gerota's fascia, 
all of which may be clues to focal pyelonephritis of tuberculous origin. Diffusion- 
weighted MR imaging with apparent diffusion coefficient (ADC) values may help in 
differentiating hydronephrosis from pyonephrosis. ADC values also have the poten- 
tial to serve as a sensitive non-invasive biomarker of renal fibrosis. 
Immunocompromised patients are at increased risk of renal TB. In transplant patients, 
renal TB, including tuberculous interstitial nephritis, is an important cause of graft 
dysfunction. Renal TB in patients with HIV more often shows greater parenchymal 
affection, with poorly formed granulomas and relatively less frequent findings of 
caseation and stenosis. Atypical mycobacterial infections are also more common in 
immunocompromised patients (Merchant et al. 2013; Wang et al. 19972). 

Isotope renography was found to be a satisfactory and useful auxiliary diagnostic 
method. It cannot replace any of the well-known widespread tests, while it may be 
helpful in evaluating them (Szomor and Zillich 1973). Below we demonstrate our 
surveillance: patient with KTB —4 and BTB-4 (Fig. 5.6). 

Extrapulmonary tuberculosis presents a difficult diagnostic challenge for the 
radiologist and requires a high index of suspicion, particularly in high-risk 
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Fig. 5.6 Radioisotopic 
scintigram: a functional left 
kidney, microcystis 


populations (Maclean et al. 2012). CT and MRI have however shown several advan- 
tages over conventional radiology and other imaging modalities in early diagnosis 
and follow-up of tuberculosis in different parts of the body (Buxi et al. 2002). In late 
stages the radiological lesions most frequently encountered were silent kidney (19 
cases) and small tuberculous bladder (el Khader et al. 1997). 

Detailed morphologic information (patterns of calcification and hydronephrosis) 
and functional status (nephrogram and urogram) were better shown by CT than by 
urography; sonography showed the fewest morphologic details. CT is probably at 
least as accurate as urography in detecting advanced urinary tuberculosis; sonogra- 
phy appears to be less accurate than either CT or urography (Premkumar et al. 1987). 

Radiological imaging is important for diagnosing UGTB - both in the prostate and 
in the kidney TB. However, imaging is most useful for late cavernous forms, while 
our aim is early diagnosis. Pyelograms disclosed abnormalities in 94 96 and most 
revealed late changes (Kao et al. 1996). Caverns of prostate and/or kidney are abso- 
lutely pathognomonic symptom, but caverns mean late-diagnosed complicated form, 
cavernous UGTB can’t be cured by chemotherapy (Kulchavenya and Krasnov 2010). 

Some typical X-ray pictures, including spiral computed tomography, are shown 
below (Figs. 5.7, 5.8, and 5.9). 


Provocation Tests and Therapy Ex Juvantibus 


In many cases provocation with injection of 20-50-100 units of tuberculin subcuta- 
neously may be useful. All laboratory investigations including body temperature are 
measured 24 and 48 h after tuberculin injection. The test is positive if leucocytosis, 
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lymphocytopenia, leucocyturia, leucocytospermia occurs and body temperature 
have increased by more than 1°. Also local reaction (hyperemia, induration where 
tuberculin was injected) is to be taken into account. After provocative subcutaneous 
tuberculin tests, identification of MBT by culture or PCR is increased by 16 %. On 
the whole, this test improved the diagnosis of UGTB, especially the obscure, latent 
forms, to 63 % (Kulchavenya and Kim 2009). 

Therapy ex juvantibus may be 1st type, when patient receives antibiotic which 
doesn’t inhibit MBT, and 2nd type, when patient receives antibiotics which inhibit 
only MBT. For therapy ex juvantibus Ist type fosfomycin, cefalosporins, and 
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Fig. 5.9 The series of computer tomograms KTB 4 level on right 


nitrofurantoin are suitable. For therapy ex juvantibus 2nd type we can use isoniazid, 
PAS, protionamid, etionamid, ethambutol, pyrazinamid. For good results of the 
therapy ex juvantibus pathognomonic therapy also is indicated: phytotherapy with 
canephron, non-steroid anti-inflammatory drugs etc. (Kulchavenya and Kim 2009; 
Kulchavenya 2010). 


Conclusion 


Every year in Siberia there are about 1,000 new-revealed patients with extrapulmo- 
nary TB, and about 300 among them have UGTB, mostly complicated cavernous 
forms. In structure of the operations 90 % belongs to nephrectomy due to late diag- 
nosis (Kulchavenya 2009). 

The main reason for late diagnosis of UGTB is probably poor knowledge of the 
doctors and the population of this disease. Also the clinical picture has changed over 
the last years, which makes an on-time diagnosis difficult. For a correct diagnosis a 
careful investigation of the epidemiological history (contact with tuberculous infec- 
tion, TB in history, especially in childhood) and special diagnostic algorithms, 
including provocative tests, is necessary. 

In patients with suspected UGTB the clinical investigation should aim to detect 
concomitant pulmonary TB. The Mantoux test is positive in more than 90 % of 
patients, but it has no value in regions with a severe epidemic situation (China, 
Russia, India, Africa), where all adults are infected with Mtb and thus all have posi- 
tive skin tuberculin test. Chest films reveal lung lesions in about 50 % of patients. 

Abnormal urinalysis can be seen in up to 90 96 of UGTB. Sterile pyuria was the 
classic finding in kidney TB, but now up to 75 96 patients with UGTB have associated 
non-specific pyelonephritis. Thus, the growth of uropathogens in urine is not uncom- 
mon in UGTB patients. Haematuria is presented in about 50 % of patients. Mtb could 
be identified in urine in 64 % of UGTB patients by urine acid-fest bacteria cultures, 
AFB smears, or nucleic acid amplification tests, but actually bacteriological verifica- 
tion is significantly lower due to the widespread use of fluorquinolons. Modern pos- 
sibilities of Xpert demonstrated promising results, and should be used wider. 
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Because TB is epidemic in Russia the National Russian Urological Congress 
approved a special resolution in 2007. Accordingly this resolution all cases of 
infections of the urogenital tract should be suspicious for TB, and first line therapy 
should exclude antibacterials affecting Mtb (fluorquinolons, rifampicin, streptomy- 
cin or amycacin). All patients with an infection of the urogenital tract should be 
investigated for TB by culture and/or microscopy. Only after TB is excluded, they 
may be treated with fluorquinolons. 

Since tuberculous prostatitis is mostly associated with renal and bladder TB, 
urinalysis should be performed primarily, before digital rectal examination or pros- 
tatic massage, to exclude renal and bladder lesions. If urinalysis shows any pathol- 
ogy, complete investigation of the urinary tract is indicated. 

The urine should be examined for red blood cell and leucocytes in three conse- 
quent portions (3-glass-test) during urine voiding without interruption. As the pros- 
tate is a part of the external sphincter of the bladder, it contracts at the end of a 
micturition. Therefore it is necessary, that urination into the three glasses should be 
performed without interruption of the urine stream to avoid earlier contraction of 
the external sphincter including the prostate gland. Leucocyturia in the first portion 
means an inflammation in the urethra, in the second portion an inflammation in the 
urinary bladder or upper urinary tract, and in the third portion an inflammation in 
the prostate. Leucocyturia in all three portions mirrors a severe inflammation of the 
total urinary system. In our opinion the classical 4-glass test (initial urine, mid- 
stream urine, prostatic secretion obtained by prostatic massage, and urine after pros- 
tatic massage) is more difficult for the physician and more bothersome for the 
patient and also is of less informative value. Therefore, we consider it unsuitable. 
Moreover, in the case of prostate TB the 4-glass test may show false-positive results 
of midstream urine if micturition was interrupted after the first voided portion due 
to contamination of the urine with prostatic secretion. 

Digital rectal examination (DRE) with soft massage of the prostate should be 
performed only after urinalysis, because DRE before urinalysis may lead to false 
positive leucocyturia. The urine, prostatic secretion and/or ejaculate have to be 
investigated microscopically and by culture for both, uropathogens and Mtb, as 
soon as possible, optimally not later than in 40 min after it obtaining. At least three 
to five consecutive early morning specimens of urine and prostatic secretion or ejac- 
ulate should be cultured by at least two, but preferable 3 slants. The antimicrobial 
susceptibility of the strain should be estimated. Prostatic secretion and ejaculate 
should also be investigated with PCR and Xpert. 

Complex radiography is indicated for patients suspected on UGTB: plain X-ray 
films of the urinary tract detect calcification in the renal areas and in the lower uro- 
genital tract; intravenous urography is indicated for patients with leucocyturia and/or 
abnormality on ultrasound investigations. Retrograde urethrography should be per- 
formed in all patients with genital tuberculosis to exclude caverns of the prostate. 

The correct diagnosis of the urogenital tuberculosis is difficult in general uro- 
logical clinics; it is a prerogative of the urologist with a special skill in phthisiatry. 
The diagnostic algorithm includes a subcutaneous tuberculin provocative test in 
modification Kulchavenya. 
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The indications for the provocative test are the following: 


Epidemiological anamnesis (contact with people or animal, suffering from 
tuberculosis); 

Recurrent pyelonephritis with simultaneous cystitis, chronic prostatitis, chronic 
epididymorchitis when standard medical treatment did not solve the symptoms 
Suspicion of a destruction of calyxes seen by intravenous urography. 
Contraindications are: fever, gross haematuria. 

Technique of the provocative test is as follows: 


. 48 h before the test, survey of body temperature 
. Initial laboratory investigation includes analyses of urine and blood, microscopy 


of the prostatic secretion and ejaculate, culture of urine, prostate secretion and 
ejaculate, including PCR investigation. 


. Injection of 50 units of tuberculin subcutaneously 
. All laboratory investigations including body temperature are repeated 24 and 


48 h after tuberculin injection. 


The test is positive if leucocytosis, lymphocytopenia, leucocyturia, leucocyto- 


spermia and body temperature have increased by more than 1?. Also local reaction 
(hyperemia, induration in place of injection tuberculin) is to be taken into account. 
After provocative subcutaneous tuberculin test identification of Mtb by culture or 
PCR increased by 16 96. On the whole, this test improved the diagnostics of UGTB, 
especially the hidden, latent forms, to 63.4 %. 
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Thus, patient with UTI is suspicious on urogenital TB if: 


. The therapy for urogenital infections with routine antibiotics in 2-3 weeks was 


inefficiently; 


. Chronic pyelonephritis accompanies with dysuria, often recurs; 

. Patient with epididymitis has pyuria in all 3 glasses; 

. There are destructive changes on intravenous pyelogram; 

. A patient suffered from TB earlier or has active TB any localization now. 
. There are genitals or renal fistulas. 


Chapter 6 
Pathogenesis and Prophylaxis of TB Infection 


Abstract TB is an infection disease of whole organism with often striking of sepa- 
rate organs or system (preferably broncho-pulmonary system) caused by Mtb intro- 
duced by any way, mostly respiratory. Mtb produced predominately cell immunity; 
humoral immunity plays auxiliary role — by that Mtb may agglutinate, that make 
phagocytosis easier. 

Human organism may have an innate resistance to Mtb. Independent of the 
route of infection Mtb are spread by bloodstream and lymphatic system 
throughout the body (so-called primary dissemination). 

The only approved TB vaccine is the BCG, which provides protection 
against childhood miliary tuberculosis and has been administered intrader- 
mally in humans for almost a century. There is no any evidence of sufficient 
novel vaccines against TB in human, and none special vaccine against TB+HIV has 
been developed. 


Tuberculosis, again, is a leading cause worldwide of human mortality attributable to 
a single infectious agent (WHO report 2012); nevertheless, the infection of human 
organism with Mycobacterium tuberculosis doesn't lead to disease obligatory, by 
all means. Recent studies have revealed numerous polymorphisms implicated in 
host susceptibility to TB. Human organism may have an innate resistance to Mtb. 
Demonstrative lesson of this fact was “Lubeck disaster". Between 10 December 
1929 and 30 April 1930, 251 infants born in the old Hanseatic town of Lubeck 
received three doses of BCG vaccine by the mouth during the first 10 days of life. 
Of these 251, 72 died of TB, most of them in 2-5 months and all but one before the 
end of the first year. In addition, 135 suffered from clinical TB but eventually recov- 
ered; and 44 became tuberculin-positive but remained well. The vaccine used was 
later found to have been contaminated with a human tuberculosis strain being stud- 
ied in same lab (Wilson 1931). All children were equally infected by Mtb — and 
some of them died, some of them — got sick with clinical TB, and 17.5 % remained 
healthy, because they had good innate resistance to TB. 
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A hallmark of Mtb infection is the ability of most (90-95 95) healthy adults to 
control infection through acquired immunity, in which antigen specific T cells and 
macrophages arrest growth of Mtb bacilli and maintain control over persistent 
bacilli. In addition to CD4+ T cells, other T cell subsets such as, gammadelta, CD8+ 
and CD1-restricted T cells have roles in the immune response to Mtb. A diverse T 
cell response allows the host to recognize a wider range of mycobacterial antigens 
presented by different families of antigen-presenting molecules, and thus greater 
ability to detect the pathogen (Boom et al. 2003). 

Most common route of transmissions of Mtb is respiratory one, when infectious 
can be spread by coughing, sneezing, laughing, singing, or just talking. Also ali- 
mentary transmission is possible — usually through milk from ill cows; direct and 
indirect physical contact, including sexual; iatrogenic transmission with BCG instil- 
lation for bladder cancer therapy; transplacental transmission (unusual); blood 
transmission through a mosquito bite (extremely rarely) (Kulchavenya 2009). 
Independent of the route of infection Mtb are spread by bloodstream and lymphatic 
system throughout the body (so-called primary dissemination). Of course, direct 
contact more often leads to the skin TB, alimentary route — to intestinal TB, prostate 
TB may be a cause of a genital TB in sexual partner etc. But after respiratory con- 
tamination lungs may by intact, and kidney or lymphonodal TB develops, as well as 
TB meningitis after alimentary contamination is possible (McDonough and Kress 
1995; Kulchavenya et al. 2007). 

There are no reports about clinical features of TB in persons who lived before 
eighteenth century, like Baruch de Spinoza or Cardinal Richelieu. However, we can 
learn the history of Anton Chekhov, a famous Russian writer who was also a doctor. 
He reported having pulmonary TB with hemoptysis, bone TB with skeletal defor- 
mation, intestinal TB with melena and urogenital TB with gross-haematuria. 
Common symptoms of TB have been: coughing, weight loss, loss of appetite, night 
sweats, pain, fever, dysuria, weakness, anemia and bleeding. 

TB was most often seen in a generalized form, with many symptoms, of which 
bleeding was the most common. UGTB as mono-local form was not distinguished 
until modern times. As a rule, UGTB was diagnosed in patient with pulmonary and/ 
or bone TB, who complained of flank pain, dysuria and haematuria. Because antibi- 
otics were unknown, the only means of controlling the spread of infection was to 
isolate patients in private sanatoria or hospitals dedicated to patients with TB. 

In the second half of past century the new antibacterial era started. The first anti- 
tuberculosis drug streptomycin was created by Selman Abraham Waksman in 1945. 
So history of UGTB can be divided into three periods: (1) before antibiotics, (2) 
antibacterial era and nowadays — MDR period. 

Before antibiotics and in the beginning of antibacterial era Mtb was calm and 
careless, it was sure in her force, and it didn't put on her armour. That time Mtb didn't 
allow being in urine any other microflora simultaneously. Once began, it continued to 
destroy a tissue up to full destruction. So clinical picture of UGTB was clear, aseptic 
pyuria and gross-haematuria were main symptoms. The growth of Mtb in culture was 
rather fast and prolific. Pathomorphological picture also was clear and obvious. 

In MDR period antibiotics significantly have changed a character of Mtb. Mtb 
had to put down her visor and to defend. 
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MBT can defend itself by two ways: 


1. by persistence and 
2. by resistance 


Mycobacteria is intracellular parasite. In bad, poor conditions (too cold, too heat, 
presence of antibiotics, even in low doses, insufficient of air etc.) Mtb doesn’t mul- 
tiply, hides in the cell and fades. Mtb — persistor is insensitive to the action of anti- 
body or antibiotic, which may kill her ONLY in stage of her division. Normally Mtb 
replicates one time in 12-18 h, but in persistence it may divide sporadically rarely. 
Person infected with persistent Mtb has latent TB. In stage of persistence self- 
recovery is possible due to apoptosis of infected cells. 

Mtb can sleep, can lie dormant any length of time. If the immunity of macroor- 
ganism is strong, Mtb can remain in persistence lifelong. Accordingly a person over 
a lifetime will be infected, but will not be ill. Once (after colds, stress, intercurrent 
disease etc.) it wakes up. Emerged from the darkness of persistence Mtb is very 
aggressive, and progression of TB begins rapidly. 

Persistence excluded old specific for UGTB symptom - aseptic pyuria. Mtb 
hurts tissue and fades in persistence — for example, because of patient takes fluoro- 
quinolone for “UTT’. Damaged by Mtb tissues are rapidly colonized by E. Coli — 
and now co-morbidity of UGTB and non-specific UTI riches 75 96. 

The second way of the defense of Mtb is drug-resistance, which may be: 


* mono —to one of any antituberculous drugs; 

* poly —to more than one of any drugs used for the treatment of the disease, exclud- 
ing isoniazid and rifampicin simultaneously; 

* multi-drug resistance — Mtb is resistant to at least isoniazid and rifampicin 

* extensively drug-resistance (XDR). XDR means Mtb is MDR plus resistant to 
any fluoroquinolone and, at least, to 1 of 3 reserve injectables (amicacyn, kana- 
mycin or capreomycin). 


MDR and XDR TB are associated both with a higher incidence of treatment 
failures and of disease recurrence, as well as with higher mortality, than forms of TB 
sensitive to first-line drugs. 

Reasons for development of drug resistant M. tuberculosis may be: 


* Insufficient volume/duration of chemotherapy 

e Peculiarities of TB process 

* Condition of the patient and/or comorbidity 

* And non-optimal previous antibacterial therapy for UTI. 


Widespread, often un-controlling using of antibiotics significantly changed clini- 
cal features of UGTB, which hid under the guises of another disease during about 
6 years before correct diagnosing. 

Over the past decade both human and Mtb biomarker studies have focused on three 
specific areas of research: biomarkers predicting treatment efficacy and cure of active 
tuberculosis, the reactivation of latent tuberculosis infection, and the induction of pro- 
tective immune responses by vaccination. The non-specific markers of inflammation 
such as C-reactive protein, when considered in isolation, do not have sufficient 
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predictive values for clinical use (Wallis et al. 2013). Biomarkers are objective charac- 
teristics that indicate a normal or pathogenic biological process or a pharmacological 
response to a therapeutic intervention or vaccination (Biomarkers Working Group 
2001). The qualification of biomarkers as a surrogate for a clinical endpoint in tuber- 
culosis remains very challenging. The validation of a putative surrogate endpoint in 
tuberculosis remains extremely challenging, and for biomarkers that are non-culture 
based, requires the establishment of well characterized biobanks with biospecimens 
from patients who have had adequate follow-up to quantify recurrent disease (Wallis 
et al. 2013). 


Prophylaxis of Tuberculosis 


TB is an infection disease of whole organism with often striking of separate organs 
or system (preferably broncho-pulmonary system) caused by Mtb introduced by 
any way, mostly respiratory. Mtb produced predominately cell immunity; humoral 
immunity plays auxiliary role — by that Mtb may agglutinate, that make phagocyto- 
sis easier. So mostly protective factor against TB anti-bodies provide. The immunity 
for TB is *unsterile" — when organism has a small amount of infection agent — he 
remembers of TB, when all Mtb are eliminated — organism forgets of TB and 
become unprotected against disease. So the main principle of the protection — to 
manage a small number of infection agent for the stimulation of anti-bodies cre- 
ation. Very important is a balance — too much infection may provoke disease; too 
few may be insufficient for protection. 

The new-born, delivered by health mother, is sterile, he has no information about 
surrounding infections and, accordingly, he has no anti-bodies. Of course, the baby 
will be infected soon and will develop his own immunity — but before that he may 
meet severe infection and he will be defenseless. To avoid this situation the vaccina- 
tions are used — and every country has its own calendar of vaccination. 

Currently, effective vaccines are lacking for many diseases, in particular chronic 
and intracellular infections where protection is thought to depend on T-cell-mediated 
immunity. Tuberculosis is one of the best examples of this category, and central to 
the success to Mtb as a pathogen is its ability to subvert host immune responses and 
establish latent infection (Fine 1995). 

So actually BCG-vaccination provokes latent TB — and we consider it as a posi- 
tive factor, it is our aim of the vaccination. But in many developed countries people 
are afraid of the latent TB and are seeking to destroy all infection by prolonged 
intaking of anti- TB drugs in low-dose. What will be results of this tactic? First, the 
organism will be depriving of the defense against TB, and second — high risk of the 
development of drug resistance. 

Mtb differs from many other pathogens in its ability to survive in an intracellular 
habit for years. It achieves this long-term intracellular persistence by controlling 
phagosomal maturation, preventing phagosomal fusion with the lysosome and 
reducing acidification of the phagosome (Finlay and Falkow 1997). To restrict Mtb 
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growth, infected monocytes attract additional monocytes, macrophages and T cells, 
and an organized aggregate (granuloma) is formed. Mimicking conditions thought 
to reflect the environment inside the granuloma in-vitro and evaluating the tran- 
scriptional response has been the subject of intensive research in recent years, and 
strategies have included hypoxia and nutrient starvation. 

To improve an acquired response on TB a special vaccine were created (Anderson 
and Doherty 2005). Aronson et al. (2004) estimated the efficacy of BCG vaccine, 
calculated for each 10-year interval using a Cox regression model with time- 
dependent variables based on tuberculosis events. The overall incidence of tubercu- 
losis was 66 and 138 cases per 100,000 person-years in the BCG vaccine and 
placebo groups, respectively, for an estimate of vaccine efficacy of 52 % (95 96 
confidence interval, 27-69 90). 

Okada has developed a novel TB vaccine; this vaccine provided remarkable pro- 
tective efficacy in mouse and guinea pig models compared to the BCG vaccine, on 
the basis of an induction of the CD8 positive CTL activity against TB antigens and 
improvement of the histopathological tuberculosis lesions, respectively (Okada 
2008). This vaccine also provided therapeutic efficacy against multidrug resistant 
TB and extremely drug resistant TB in murine models (Okada 2006; Okada and 
Kita 2010; Okada et al. 2011). 

Also recombinant virus-vectored TB vaccine was developed. Single administra- 
tion of this Ad vaccine via the intranasal route provided potent immune protection 
from pulmonary Mtb challenge. Respiratory mucosal boosting immunization with 
Ad vaccine was effective in enhancing T-cell activation and immune protection fol- 
lowing parenteral DNA or BCG prime immunization (Wang et al. 2004; Xing and 
Lichty 2006; Abalos et al. 2011). 

Bacille Calmette-Guérin (BCG) is the only vaccine available today and has been 
used for more than 90 years with astonishing safety records. However, its efficacy 
remains controversial. No universal BCG vaccination policy exists, with some 
countries merely recommending its use and others that have implemented immuni- 
zation programs (Luca and Mihaescu 2013). Despite the fact that mechanisms 
underlying the lack of pulmonary protection provided by the BCG remain poorly 
understood, it remains the “Gold Standard" for vaccine-mediated protection against 
Mtb and will continue to be used for the foreseeable future. The only approved TB 
vaccine is the BCG, which provides protection against childhood miliary tuberculo- 
sis and has been administered intradermally in humans for almost a century (Horvath 
and Xing 2013). There is no any evidence of sufficient novel vaccines against TB in 
human, and none special vaccine against TB + HIV has been developed. 


Chapter 7 
Bladder Tuberculosis 


Abstract UGTB is complicated by bladder tuberculosis in more than half of cases; 
late diagnosis and/or absence of pathogenetic therapy leads to development of 
shrinked bladder up to full its obliteration. 

Bladder tuberculosis (BTB) is difficult for in-time diagnosis as there is no evident sign 
of TB inflammation, which may be revealed by cystoscopy; there are no pathognomonic 
features, kinds of dysuria. Typical X-ray picture means BTB grade 4, unsuitable for 
therapy, only reconstructive surgery may cure such patient. Modified therapy with 
isoniazid + rifampicin + pyrazinamid + ofloxacin alongside with trospium chloride is 
superior — urinary frequency reduced about 75 %, bladder capacity increased an average 
of 4.7 fold. None of the patients developed true microcystis after the combined treatment. 
However, after standard treatment this complication developed in 21.1 % of the patients. 


Bladder tuberculosis (BTB) is one of the most severe complications of KTB result- 
ing in significant suffering and decreasing of a quality of life and BTB is resistant to 
standard therapy. Bladder TB was diagnosed in 10—45.6 %; in the before-antibacterial 
era histological verification got 80 % (Marion 1931; Kulchavenya 2004; Bereza and 
Gioev 2011). UGTB led to disability in 36.4 96, and in one third — due to BTB 
(Nersesian et al. 2005). Natural course of KTB used to resulting in renal failure, 
which may require hemodialysis and even renal transplantation. There are a very 
few number of the cases of a living-donor renal graft in an adult patient with an 
orthotopic neobladder that was performed after radical cystectomy for urinary 
tuberculosis and reflux nephropathy (Pavlov et al. 2009; Airoldi et al. 2010). 
Bladder TB is divided on following grades: 


Grade 1 — Infiltrative form — tubercles; 
Grade 2 — Ulcerous form — erosive; 
Grade 3 — spastic cystitis (false microcystis) actually overactive bladders; 
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Grade 4 — true microcystis, up to full shrinkage of the bladder. 


Nowadays one more form of bladder TB has appeared — iatrogenic bladder TB 
after instillations of Bacillus Calmette-Guérin (BCG) for bladder cancer therapy. 


Diagnosis of Bladder Tuberculosis 


Bladder tuberculosis (BTB) is difficult for in-time diagnosis, during long time it is 
misdiagnosed as recurrent cystitis. Diagnosis of BTB is, as rule, late. In before- 
antibacterial era cystoscopy could reveal specific tubercles and ulcers, histological 
investigation of biopsies showed specific cells of TB inflammation — Langhan's 
giant cells (also known as Pirogov-Langhan's cells), which are formed by the fusion 
of epithelioid cells (macrophages), and contain nuclei arranged in a horseshoe- 
shaped pattern in the cell periphery. 

Kong et al. (2010) analyzed spontaneous bladder perforation secondary to TB. 
They noted that it is very rare complication — only three cases have been reported so 
far in the literature. Due to its rarity, the diagnosis of spontaneous bladder perfora- 
tion is often missed. Authors described a young woman who presented with clinical 
features of a perforated appendix and was only diagnosed with bladder perforation 
during laparotomy. She also had distal right ureteral stricture and left infundibular 
stenosis. The provisional diagnosis of TB was attained via typical histopathological 
features and a positive Mantoux test. She was started empirically on anti- TB treat- 
ment and recovered without any complications. Urine culture after 6 weeks con- 
firmed the diagnosis of TB. Bladder tuberculosis may also be a cause of vesicovaginal 
fistula (Gaurish et al. 2009). 

Dysuria is a symptom of many urological and non-urological diseases — as well 
as UGTB in about half of cases starts with disorder of the urination. Cystoscopy on 
BTB patients may reveal edema, hyperemia, rare — tubercle (Kulchavenya and 
Krasnov 2010). For a long time only histological findings was considered as a base 
for diagnostic of BTB. But in last decades specific histology was low: in 17.3— 
54.0 96 of patients only, although they had confirmed UGTB by bacteriology as well 
as serious dysuria (Nersesian et al. 2006). 

Now clinical, cystoscopical and pathomorphological pictures of BTB changed 
significantly. To prove this hypothesis we compared cystoscopical picture as well as 
histological findings in 190 patients, who were admitted in Urogenital Clinic of 
Novosibirsk TB Institute for differential diagnosis or therapy of BTB in 2008-2011. 
Criteria of inclusion were: bladder and/or urethral pain, dysuria and pyuria during 6 
months and longer. Criteria of exclusion were: urinary stone, bladder cancer, and 
trauma. 

Patients were divided on two groups - in Ist diagnosis of BTB was confirmed, 
and in 2nd group diagnosis BTB was withdrawn and non-specific cystitis (NSC) 
was diagnosed. All patients underwent standard cystoscopy; if bladder volume was 
less than 100 ml — cystoscopy was performed under general anesthesia. Comparison 
of cystoscopical findings is shown in the Table 7.1. 
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Table 7.1 Comparison of cystoscopical picture in patients with dysuria, n= 190 


Non-specific pathology (nz 172) BTB (n=18) 


Finding n % N % 
Decreased bladder volume 27 15.7 18 100** 
Bullate edema 46 26.7 8 44.4** 
Local hyperemia 57 33.1 7 38.9 
Total hyperemia 32 18.6 5 27.8* 
Contact hemorrhage 41 23.8 15 83.3% 
Mucosal ulcer 2 1.2 2 LEM E 
Trabeculate mucosa 78 45.3 12 66.7** 
Deformated orifis 3 1.7 17 94.4** 
Tumorous change of mucosa 9 52 0 O** 


Note: *p «0.05; **p «0.001. Sum of % is more than 100 in each column as every patient had more 
than one finding 


Fig 7.1 TB of urinary bladder, cystitis cystica. Epithelial nests with central lumen and mature 
epitheliocytes within wall of bladder. Specific injury not presented. x100. Hematoxylin and eosin 


Although there was different frequency of cystoscopical changes between both 
groups, the specific picture, characteristic feature of BTB was not revealed. 

The rare sample of positive histological finding is given below (Fig. 7.1). 

Thus, among all 190 patients in 18 BTB was confirmed, and in 172 — NSC. 
Decreased volume was revealed in all BTB patients and in 15.7 % of NSC patients 
(p<0.001). Trabecules (66.7 %), ulcers (11.1 %), contact haemorrhages (83.8 %), 
bullous edema (44.4 %), deformity of mouth of ureter (94.4 %) were found 
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Fig 7.2 Retrograde 
cystogram — tuberculous 
microcystis 


significantly more often in BTB patients. Hyperemia was met in BTB as often as in 
NSC (accordingly 38.9 and 33.1 96). 

Histology revealed specific TB inflammation in 11.8 % only, in other BTB 
patients lymphoid and eosinophilic infiltration as well as fibrosis prevailed. Mtb 
was found by culture in 11.1 96, by PCR — in 16.7 96, none — by microscopy. 

So, we didn't reveal any endoscopic findings to confirm BTB, but there are some 
signs to suspect this disease. Histological and bacteriological confirmation is pos- 
sible in 11.8 % only- mostly due to late examination, after long antibacterial ther- 
apy. Pathohistologist have to be very skilled in TB to not miss sighs of TB 
inflammation. In cases of late diagnosed BTB (especially grade 4) histology reveals 
fibrosis predominantly, but diagnosis of BTB is undoubtedly confirmed by cysto- 
gramma (Fig. 7.2). 

Main and sometime singular symptom of BTB is frequency and urgency in con- 
sequence of impact of TB infection on neural receptors in the bladder wall. It 
resulted in development of the zone of constant irritation in the bladder innervations 
centre that maintains functional disorders even if urinalysis is normal as well as 
cystoscopic picture (Zuban' et al. 2006). 

Interstitial cystitis/painful bladder syndrome is closest to BTB disease for dif- 
ferential diagnosis. Patients diagnosed with interstitial cystitis and painful bladder 
syndrome have variable clinical symptoms depending on the age at the time of their 
diagnosis. Dyspareunia, external genitalia pain, urgency, frequency and dysuria 
were more common in younger patients whereas nocturia, urinary incontinence and 
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the presence of Hunner's ulcers were more common in older patients. Better defin- 
ing symptom profiles for patients at the time of evaluation may potentially aid in 
more accurate and expedited diagnosis of these conditions, particularly in the 
youngest patient population which is being recognized more commonly in recent 
times (Rais-Bahrami et al. 2012). And interstitial cystitis/painful bladder syndrome 
may by one of guise of BTB. 

Dysuria may be a feature of bacterial cystitis, anomalies of urethra (vaginal dys- 
topy), reflux, overactive bladder, sexually transmitted diseases — and all of them 
may both accompanies and mask BTB. Primary urethral tuberculosis associated 
with a caruncle as an extremely rare entity was reported by Singh and Hemal (2002). 
A middle-aged woman presented with symptoms of frequency dysuria syndrome 
for the last 2 years. Local examination and cystoscopy revealed localized parure- 
thral induration, tenderness and a urethral caruncle with chronic obliterative urethri- 
tis. Transvaginal ultrasound revealed a solid lesion arising from the posterior 
urethral wall. Excision of the caruncle and transurethral resection of the paraure- 
thral mass lesion revealed chronic granulomatous inflammation with chronic ure- 
thritis and fibrocollagenous tissue (Singh and Hemal 2002). 

Eosinophilic cystitis also may be a mask of BTB. It is a transmural inflammation 
of the bladder, predominantly with eosinophils — and such picture is common in 
BTB too. High index of suspicion is needed for timely intervention. Eosinophilic 
cystitis should be kept as a differential diagnosis in patients presenting with lower 
urinary tract symptoms due to small capacity bladder with a negative workup for 
urinary tuberculosis and in patients having hematuria and negative cytology, or inci- 
dentally found bladder lesions with known risk factors. Initial treatment is conserva- 
tive with removal of risk factor, anti-histaminics and steroids. Augmentation 
cystoplasty should be considered in patients with a small capacity bladder (Kumar 
et al. 2013). 

BTB cannot be asymptomatic, different disorder of urination has any BTB 
patient — but there is none specific sort of this disorder. Every third patient with 
prostate TB has also BTB; more than half of male patients suffering from BTB have 
also prostate TB. 

Typical unfavorable situation with bladder TB is described by Kaneko et al. 
(2008). A 24-year-old man experienced gross haematuria and dysuria several times a 
year from the age of 19, presenting to this Department for the first time at age 21, 
when he was given standard antibiotic treatment for acute cystitis. Although urinary 
symptoms persisted, he failed to attend for follow-up. He attended another clinic at 
the age of 24 with increased urinary frequency. Transrectal ultrasonography revealed 
thickening of the bladder wall, concavity of the right bladder neck, and nodular 
changes extending from the left bladder neck to the left bladder wall, so he was 
referred to this department for further investigation. Mtb were detected in the urine by 
the referring doctor, so the diagnosis was made of bladder TB (Kaneko et al. 2008). 

To estimate the diagnostic value of different kinds of dysuria the comparison of 
spectrum of low urinary tract symptoms (LUTS) was conducted between BTB and 
recurrent cystitis (RC). Seventy female patients were enrolled in study: 35 with BT 
and 35 with RC. 
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Among patients with BTB acute debut was in 2 (5.7 96), 33 patients (94.3 96) had 
chronic suprapubic pain, which increased when bladder filled. Nineteen BT patients 
(54.3 96) had transient hematuria, 11 (31.4 96) — gross-hematuria. Antibacterial 
therapy with nitrofurantoin and fosfomycin performed to 7 (20.0 %) BTB patients 
was not effective at all, that allowed to suspect urogenital tuberculosis soon. Another 
28 BTB patients (80.0 %) were treated with fluoroquinolone that resulted in rather 
fast resolution of symptoms, but recurrence in nearest few months. Correct diagno- 
sis BTB was established in this group in 6.4 years on average. In BTB patients 
LUTS progressed over time, the bladder volume increased. Nobody had any symp- 
toms due to sexual intercourse. 

Among 35 women with RC the onset of the disease was acute without any pre- 
cursor. Eleven patients (31.4 96) had correlation between relapse and sexual inter- 
course. All 35 RC patients had frequency, urgency and burning pain when urinating, 
18 patients (51.4 %) had terminal hematuria. The efficacy of standard antibacterial 
therapy or phytotherapy was fast and complete. The significance difference 
(p=0.001) were found in the debut of the disease, correlation with sexual inter- 
course, character of pain and hematuria. 

Thus, there are significant differences in the spectrum of LUTS in recurrent cys- 
titis and bladder tuberculosis which allow suspecting bladder tuberculosis in time in 
patients with dysuria — if the doctor keeps in his mind tuberculosis as potential 
diagnosis. 


Therapy for BTB 


The therapy of BTB is determined by its grade. For 1st — tubercle-infiltrative che- 
motherapy alone is sufficient; for 2nd — erosive-ulcerous — additional pathogenetic 
therapy with alpha-blockers are indicated. Third grade — spastic TB cystitis, in fact 
is overactive bladder. BTB 3rd grade is a borderline condition, when there is still 
possibility for reversion — or, if the therapy is inadequate — to formation microcystis 
that mean disability of the patient (Kulchavenya and Krasnov 2012). And BTB 4th 
grade is real shrinking of the bladder up to full obliteration, when any conservative 
therapy is not effective at all and surgery is strictly indicated. 

We (Kul'chavenia and Brizhatiuk 2006) have studied the results of the standard 
TB pharmacotherapy - the tetrad (isoniazid 10 mg/kg + rifampicin 10 mg/kg + pyra- 
zinamid 20 mg/kg + streptomycin 15 mg/kg) in the Ist group of 76 patients (30 men 
and 46 women) having the first 3 grades of tuberculous cystitis. In addition we fol- 
lowed the progression of a second group of 26 patients (23 women and 3 men) with 
an active bladder TB grade 3 (spastic microcystis). The age range was 25-67 years. 
Seventeen of them had also tuberculous papillitis in one of the kidney and 9 had 
cavernous renal tuberculosis. The clinical workup of the patients in both groups 
included: urinalysis, bacteriological investigation of 3-5 consecutive early morning 
specimens of urine, plain X-ray of the renal areas and the bladder to detect calcifica- 
tions, intravenous urography, retrograde urethrography (when indicated), ultrasound 
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Fig. 7.3 Outcomes of 20 y 
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investigation of the urinary tract, cystoscopy with bladder biopsies and uroflowmetry. 
For patients with tuberculous cystitis grades 3-4 — also cystography was performed. 

All patients with active bladder TB (second group) received the “modified” tet- 
rad (with isoniazid 10 mg/kg + rifampicin 10 mg/kg + pyrazinamid 20 mg/kg + 
ofloxacin 800 mg) simultaneously during 2 months. This was followed by a 
4-6 months treatment with isoniazid and rifampicin only. Streptomycin was 
removed from the standard tetrad, because the using of Streptomycin potentially 
leads to the formation of fibrous tissue in the bladder wall and may accelerate the 
development of microcystis. In addition all patients received trospium chloride 
15 mg b.i.d during 3 months as pathogenetic treatment. 

The outcome analysis of patients in the first group showed, that standard therapy 
is insufficient in more than half of the cases. With this treatment, only 32 patients 
(42.1 96) could be cured. Forty four patients (57.9 %) developed complications such 
as posttuberculous cystalgia (28 patients — 36.8 %) and microcystis (16 patients — 
21.1 96) (Kul chavenia and Brizhatiuk 2006). 

Incontinence developed in eight patients (19.1 95): three women (average age 
60.3 years) and five men (average age 66.4 years). All of these patients had bilateral 
cavernous renal tuberculosis; in all the male patients in this group prostate TB was 
also revealed. 

There were differences in the outcomes of bladder TB between men and women 
(Fig. 7.3). When given the standard tetrad 53.4 % of men and 34.8 % of women 
could be cured. In 33.6 % of men and in 39.1 96 of women tuberculous cystitis 
resulted in posttuberculous cystalgia and in 13.3 % of men and 26.1 % of women 
the microcystis developed. 

The 26 patients with BTB Grade 3 in a second group received alongside with the 
modified “tetrad” also pathogenetic treatment with trospium chloride. We have 
found that this group of patients responded in a favourable manner to the combined 
treatment. The results of the complex therapy are summarized in Table 7.2. 

So urinary frequency reduced about 75 96, bladder capacity increased an average 
of 4.7 fold. None of the patients developed true microcystis after the combined 
treatment. However, after standard treatment this complication developed in 21.1 96 
of the patients. Tolerance to the treatment was good: only one patient had light side 
effects (mouth dryness). 

Bladder tuberculosis is always secondary to renal TB, however quite often renal 
TB may start with voiding symptoms such as dysuria, frequent and painful urination 
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Table 7.2 Results of combined therapy (modified “tetrad” + trospium chloride) in patients of a 
second group with BTB grade 3 (n2 26) 


Before treatment After 3 months P 
Frequency of day mictions 36.8x4.2 8.6: 0.7 «0.05 
Frequency of night mictions 8.7 x 0.3 1.9x0.9 «0.05 
Bladder capacity 37.4x6.2 174.9x 8.5 «0.05 
Qmax (ml/s) 14.7x2.1 22.9+41.8 <0.05 
Qave (ml/s) 8.4+2.5 16.0+1.1 <0.05 
Intensity of pain (score)* 4.6x0.7 1.3+0.4 <0.05 
QoL (score)* 1.5+0.2 4.3+0.2 <0.05 


* [ntensityof pain and quality of life were estimated in score scale from 1 to 5 (1 — minimal, 
5 — maximal) 


(up to 80 times per day). Urinalysis reveals — pyuria, erythrocyturia and growth of 
unspecific bacteria is possible. In regions with endemic tuberculosis all patients 
with acute cystitis should be evaluated as suspicious to TB. In such patients the 
initial treatment is a non-specific antibiotic (i.e. fosfomycin, nitrofurantoin) until 
the results of Mtb culture are received. Also all patients should be examined to 
exclude UGTB (case history, epidemic anamnesis, bacteriological investigation on 
Mtb, tuberculin tests, PCR etc.) So very poor results of standard therapy for BTB 
grade 3, when recovery was got in 42.1 % of patients only, 57.9 % had such compli- 
cations as post-tuberculous cystalgia (36.8 %) or shrinking bladder (21.1 96), require 
the use of modern scheme of the treatment (Kul' chavenia and Brizhatiuk 2006). 


Surgery for BTB 


Medicamental therapy is ineffective for BTB 4th grade — surgical intervention is 
strictly indicated for restore of urination. Basic et al. (2007) noted in their review, 
that the earliest attempt to divert urine flow from the ureters to the intestine was 
performed in 1851 by John Simon. In the absence of antibiotics, ureterosigmoidos- 
tomy and its modifications during the nineteenth and early twentieth century have 
been associated with high rate of surgical and metabolic complications. In 1910, 
Robert Coffey demonstrated a new method for ureterointestinal anastomosis, which 
renovated primary enthusiasm in ureterosigmoidostomy and it gained broad popu- 
larity during the next 40 years (Coffey 1930). In 1950, Ferris and Odel reported 
80 % incidence of hyperchloremic metabolic acidosis following ureterosigmoidos- 
tomy (Ferris and Odel 1950). Early attempts for continent urinary diversion occurred 
form 1888, by Guido Tizzoni and Alfonso Poggi, while the first reservoir-type ileal 
loop urinary diversion was performed by Cuneo in 1911. Based on further investiga- 
tions by Lapides in 1951, Parsons et al. in 1952, and Stamey in 1956, which clearly 
demonstrated that hyperchloremic metabolic acidosis is inevitable complication of 
ureterosigmoidostomy, this urinary diversion lost its popularity. In 1950s ileal con- 
duit, proposed by Bricker (1952), became the gold standard for the subsequent 
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35 years. By better understanding of principles of detubularization, based on works 
of Kock and principles of clean intermittent catheterization, established by Lapides, 
interest in continent urinary diversion has increased (Lapides 1971; Kock 1969). Up 
to date, various continent cutaneous stomal reservoirs, sigmoidorectal pouches and 
orthotopic bladder substitutes have been described. Now there are many variation of 
the creation of the orthotopic ileal neobladder — without significant superiority one 
of them (Hautmann et al. 1987; Hautmann 2010; Studer et al. 1991, 2004). 
Sometimes is not easy to prefer one of technique as all of them have own 
peculiarities. 

A. Goel et al. (2002) described a case of autocystectomy following extensive 
UGTB. A 25-year-old male presented with complaints of progressively increasingly 
urinary frequency and urgency of 3 years duration to the point of almost continuous 
incontinence. I guess, these 3 years he visited doctors many times, but none thought 
about UGTB - till the bladder of the patient fully obliterated. The whole bladder 
contraction except the trigone and bladder neck, which are usually spared, there- 
fore, preserving some amount of bladder volume. Gow (1998) proposed to save as 
much bladder as possible at the time of bladder augmentation, however, others 
advocate simple cystectomy and ortotopic neobladder if the bladder capacity has 
reduced to less than 15-20 ml (Hemal and Aron 1999). In the presented by Goel 
et al. (2002) case there was an unusual degree of fibrosis resulting in an autocystec- 
tomized bladder. The patient was cured by ureteroileal anastomosis. 

Singh et al. (2011b) underwent 33 patients by augmentation cystoplasty (AC) 
and 5 by orthotopic neobladder (OTN) reconstruction. Sigmoidocystoplasty was 
performed in 11 cases, ileocystoplasty in 10 patients and ileocecocystoplasty in two 
patients. Ileal neobladder reconstruction was done in two patients, ileocecal neo- 
bladder reconstruction in one patient and sigmoid neobladder reconstruction in two 
patients, respectively. The mean pre-operative bladder capacity in patients with AC 
was 70 ml (range 40-100 ml) and of patients with OTN reconstruction was 14 ml 
(range 10-20 ml). The mean postoperative bladder capacity at 3 months following 
AC was 427 ml (range 450-500 ml) and following OTN reconstruction it was 
430 ml (range 350—450 ml). The mean follow-up in patients who underwent AC 
was 43.3 months (range 12-90 months) and in those who underwent OTN recon- 
struction it was 35.6 months (16-60 months). None of the patients had upper uri- 
nary tract deterioration following the reconstructive surgery. Thus, authors could 
conclude, urinary bladder rehabilitation either by AC or OTN reconstruction 
increases the bladder capacity and storage time and also preserves the upper tracts 
(Singh et al. 2011a, b). 

Hemal and Aron (1999) reported results of orthotopic bladder replacement for 
tubercular thimble bladders on four patients presented with markedly contracted 
bladders of tubercular etiology with the mean bladder capacity 15 ml. All 4 patients 
had associated upper tract pathology. Four-drug antitubercular treatment (ATT) was 
started in all four patients, and all four underwent surgery 4 weeks later. The proce- 
dure performed was a cystectomy and orthotopic bladder reconstruction using the 
ileocecal segment in three patients and the sigmoid colon in 1. The ureters were 
implanted into the taenia of the cecum or the sigmoid in an antireflux fashion. ATT 
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was continued for a total of 9 months. All patients had an uneventful postoperative 
course. After a follow-up period ranging from 22 to 54 months (mean 38), the aver- 
age bladder capacity in the four patients was 450 ml (range 400-600). The mean 
maximal flow rate was 18.3 ml/s. Potency was preserved in the man and all patients 
were continent at last follow-up. The male patient had hypercontinence requiring 
clean intermittent catheterization for a period of 3 months. At last follow-up all 
patients had residual-free micturition. The female patients were able to void to com- 
pletion with a Valsalva maneuver. No patient had symptomatic urinary infection or 
deterioration in renal function. No patient had persistent ureteral reflux or stricture 
(Hemal and Aron 1999). So authors concluded, tat cystectomy with orthotopic blad- 
der replacement offers an alternative to the urologist treating end-stage tubercular 
bladders (thimble bladders) with a capacity of less than 15-20 ml. This treatment 
removes the source of the symptoms, permits anastomosis to healthy tissue of the 
proximal urethra, and addresses lower ureteral pathology at the same time (Hemal 
and Aron 1999). 

TB inflammation may spread from BTB to adjacent organs — the case of the 
colonic tuberculosis with colovesical fistula was described (Bandyopadhyay et al. 
2010). 

BTB 4 grade is an indication for radical cystectomy (and some authors insist on 
performing of cystoprostatectomy in male patients) with creation of the artificial 
bladder from intestinal or stomach tissue (Komiakov et al. 2009b). 

The bladder volume in BTB patient 100 ml and lower is an indication for recon- 
structive surgery. In spite of rich choice of reconstructive operation for shrinking 
bladder there are attempts to create new techniques. Winter et al. (1957) reported 
data on experimental use of isolated patches and loops of large and small bowel to 
increase urinary bladder capacity in animals. Augmentation iliocystoplastic was 
performed by laparoscopy (ChuyenVu and Nguyen Phuc Cam Hoang 2010). 

Patients often fail to void spontaneously after ileal bladder substitution. However, 
if a funnel-shaped outlet is avoided and de-obstructive surgery is appropriately 
implemented, excellent long-term results are seen with spontaneous voiding and 
clean intermittent catheterization can be avoided (Thurairaja and Studer 2008). 

Reconstructive bladder surgery may be complicated by chronic delay of the uri- 
nation, by vesical fistula (Komiakov et al. 2006; Ochcharkhadzhiev et al. 2008). The 
development of a neobladder-vaginal fistula is a significant complication after cys- 
tectomy. Inadvertent injury to the vaginal wall is an important predisposing factor to 
subsequent neobladder-vaginal fistula development. The repair of this complication 
is often difficult; upon diagnosis, conversion to a continent cutaneous urinary 
diversion may be considered (Rapp et al. 2004). 

Ali-El-Dein et al. (2002) evaluated the problem of chronic urinary retention after 
orthotopic bladder substitution in women. They operated 136 women by standard 
radical cystectomy and orthotopic substitution for organ confined bladder cancer. 
Of the 100 patients evaluable at a mean follow-up of 36 months 95 were continent 
in the daytime, 86 were continent at night, two were completely incontinent and 16 
were in chronic retention. Videourodynamics showed that retention was mechanical 
in nature due to the pouch falling back in the wide pelvic cavity, resulting in acute 
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Fig. 7.4 BTB grade 4, reflux 
on right 


angulation of the posterior pouch-urethral junction. In addition, herniation of the 
pouch wall through the prolapsed vaginal stump was observed in most cases. Pelvic 
floor electromyography demonstrated complete pelvic floor silence during voiding. 
No abnormality of the pelvic floor or rhabdosphincter was noted on magnetic reso- 
nance imaging. Pan-endoscopy showed a normal urethra with no urethroileal stric- 
ture. After omental packing behind the pouch, suturing of the peritoneum on the 
rectal wall to the vaginal stump, suspension of the latter by the preserved round liga- 
ments and suspension of the pouch near its dome to the back of the rectus muscle at 
cystectomy the incidence of chronic retention decreased from 18.7 % before to 8 % 
after modifications. Furthermore, after vaginal wall descent was mechanically cor- 
rected by a pessary there was significant improvement in evacuation (Ali-El-Dein 
et al. 2002). Authors could conclude that chronic urinary retention after orthotopic 
substitution is due to anatomical rather than to functional or neurogenic reasons. 
Modifications to increase back support of the pouch with ventral suspension near its 
dome and support the vaginal stump are recommended to avoid this complication 
(Ali-El-Dein et al. 2002). 

Well-performed iliocystoplastic yields patients to normal life — and even preg- 
nancy and natural delivery is possible after this operation (Komiakov et al. 
20092). 

The typical picture of BTB grade 4 (microcystis) is demonstrated on Figs. 7.4 
and 7.5 demonstrate results of enteroplastic in this patient (our own surveillance). 

Sometimes it is not easy to prefer one of technique as all of them have own pecu- 
liarities. Lampel et al. (1996) compared to approach to the management of mictocys- 
tis. The Mainz pouch 1 was used for bladder augmentation in 60 patients, for 
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Fig 7.5 Cystogram after 
cystectomy for BTB grade 4 
and enteroplastic 


orthotopic bladder substitution in 61 patients, and for continent cutaneous urinary 
diversion in 440 patients. In the group of continent cutaneous urinary diversion, the 
continence mechanism applied was an ileal intussusception nipple in 270 patients, 
an appendix stoma in 146 patients, a submucosal seromuscular bowel-flap tube in 14 
patients, and a submucosal full-thickness bowel-flap tube in 10 patients. After a 
mean follow-up period of 57 months, early and late complications were encountered 
in 12 and 37 % of the patients, respectively. In the bladder-augmentation group, 
93 % of the patients are completely continent day and night. All but three patients, 
who empty their reservoir by intermittent self-catheterization, void spontaneously by 
abdominal straining. In the orthotopic bladder-substitution group, 95 % of the 
patients are continent during the daytime. To prevent urinary leakage, 13 % have to 
empty their reservoirs regularly at 4-h intervals and 13 % have to perform intermit- 
tent self-catheterization to avoid residual urine. Among the patients treated with con- 
tinent cutaneous urinary diversion, stoma failure occurred in 11 96, stoma stenosis 
was encountered in 13 % and required open revision in 2 %, endoscopical incision in 
10 96, and conservative treatment (dilation) in 1 % of cases (Lampel et al. 1996) 

Continent urinary diversion requires the creation of a reservoir, ureteric implan- 
tation and establishment of a continence mechanism in the efferent segment. This 
review is a short overview on the history of different techniques in current use. 
Reservoirs with high volume and low pressure can be fashioned by antimesenteric 
opening and spherical reconfiguration of the bowel. Previously, techniques for ure- 
teric implantation were simply transferred to continent urinary diversion (Darenkov 
et al. 2007; Fisch and Thüroff 2008). Currently the need for antirefluxive ureteric 
implantation techniques is questioned and there is a trend towards refluxive implan- 
tation. To create a continence mechanism, simple and reproducible procedures. e.g. 
the incorporation of the efferent segment into the pouch wall (e.g. appendix stoma, 
flap valve T mechanism, serosal-lined extramural tunnel) have been developed. 
Long-term data for different surgical techniques show excellent continence and 
acceptable complication rates (Fisch and Thüroff 2008). 
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Various techniques have been described for orthotopic bladder substitution. 
Bladder substitution with sigma is rather classed as a useful alternative standby. 
Honeck et al. (2009) reported the long-term results of sigmoid neobladder in com- 
parison to ileal neobladder with respect to urodynamic and defecation parameters. 
Authors matched 10 patients with sigmoid neobladder and 10 patients with ileal 
neobladder. Mean follow-up for sigmoid neobladder was 8.1 € 2.1 and 7.2+ 1.9 years 
for the ileal neobladder. Bladder capacity differed significantly between both groups 
(sigmoid neobladder 619 ml, ileal neobladder 422 ml). Pressure showed a slight 
statistical difference (sigmoid neobladder 15 € 3 cm H,O, ileal neobladder 18 +4 cm 
H20). The defecation frequency varied significantly between the two groups (sig- 
moid neobladder 1.1/day, ileal neobladder 3.1/day, p «0.0001) Thus, authors con- 
cluded, that orthotopic bladder substitution with sigmoid segments has shown 
equivalent results compared to orthotopic ileal bladder substitution. The sigmoid 
neobladder is a useful alternative to the ileal neobladder (Honeck et al. 2009). 

The effects of regeneration of the urinary bladder on the intestinal transplant 
were assessed in conducting detrusor resection after creation of an artificial reser- 
voir for urine in 107 patients with posttuberculous microcystis. It was found that the 
condition of the intestinal transplant depended on severity of anatomic changes and 
the scope of detrusor resection. The best results of creation of a new artificial reser- 
voir for urine are achieved if the bladder, as a cause of regenerative process and 
unfavourable factor for operation outcome is totally removed (Kamyshan 2002). 

Castellan et al. (2012) retrospectively reviewed their experience with the use of 
gastric segments for lower urinary tract reconstruction in 29 patients with an empha- 
sis on long-term complications. Gastric segment was used as gastrocystoplasty (21), 
composite gastroenteric cystoplasty (6), demucosalized gastrocystoplasty (1) and 
continent gastric reservoir (1). Mean followup was 13.9 years. Complications were 
seen in 51.7 %. Seven patients had the hematuria-dysuria syndrome, which was 
intractable in | and necessitated excision of the gastric patch. Due to severe compli- 
cations necessitating major reoperations three patients underwent re-augmentation 
with enteric segments without excision of the gastric tissue (composite). One patient 
who underwent demucosalized gastrocystoplasty had excision of the gastric tissue 
and re-augmentation with enteric segment due to contraction of the gastric patch. A 
stone developed in | patient with a composite gastroenteric reservoir. Malignancy 
developed in the reservoir in three patients 11, 12 and 14 years after gastrocysto- 
plasty, and all three died of metastasis (Castellan et al. 2012). Authors decided do not 
recommend the use of gastric segments for reconstruction of the lower urinary tract 
due to the high incidence of reoperations and complications. In patients in whom 
gastric segments were used in the past for lower urinary tract reconstruction, regular 
surveillance and close follow-up are strongly advocated (Castellan et al. 2012). 

Bladder and ureter reconstruction with ileum is a good option in difficult cases 
of lack or irreversible damage of the urinary way. Vesico-ureteral reconstruction 
letting urethral miction improves quality of life. Resina et al. (2009) reported a case 
of UGTB which needed a complete vesico-ureteral reconstruction. A 39 year old 
female patient with history of PTB who had lumbar pain and left ureterohydrone- 
phosis. She required a percutaneous urinary derivation and was diagnosed of TB by 
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means of the urine culture. 18 months afterwards she had a right renal annulation 
and a left distal ureteral stenosis. A right nephectomy was performed and the left 
proximal ureter was desinserted accidentally, 1 cm below the pielo-ureteral junc- 
tion, which required a permanent nephostomy. Then her bladder became gradually 
retractile. Because she was a young patient and had bad quality of life a complete 
reconstruction of her left urinary way was performed with an ileum made neoblad- 
der and neoureter (Resina et al. 2009). 

Regarding encouraging improvements in biocompatible materials, alloplastic 
bladder replacement could be the next step for the future in bladder replacement 
surgery (Basic et al. 2007). 

Lopes et al. (2013) presented a case of a 67-year-old patient with a history of 
augmentation ileocystoplasty 31 years ago following genitourinary tuberculosis. 
Radiological investigations performed due to asymptomatic microscopic haematu- 
ria revealed three contrast-enhancing polyps within the neobladder. The patient had 
enterocystoprostatectomy and histopathological examination of the neobladder 
revealed mucinous adenocarcinoma in all three polyps, together with a prostatic 
adenocarcinoma Gleason 7 (3+4). After adjuvant chemotherapy and 1 year of fol- 
low-up, he had no sign of clinical or radiological recurrence. Taking into consider- 
ation this rare case, we discuss the development of malignant tumours after the 
incorporation of intestinal segments in a urinary tract reconstruction, showing what 
relationship exists between secondary neoplastic growth, the primary disease and 
the type of urinary diversion utilized (Lopes et al. 2013). 

One hundred and twenty five patients with tuberculous and posttuberculous cys- 
titis were examined using cytological test of the aspirate from the bladder for atypi- 
cal cells and histological investigation of the biopsy. Cancer of the bladder has 
developed in long-term chronic tuberculous or posttuberculous cystitis in 4 % of the 
cases. The best objective method of the diagnosis was histological examination of 
the biopsy obtained from cancer-suspected sites of the bladder mucosa (Kamyshan 
et al. 2000). 

We may expect the development of the bladder alloplastic with synthetic mate- 
rial soon. Co-polymer poly (lactic-co-glycolic acid) (PLGA) nanotechnology has 
been developed for many years and has been approved by the US FDA for the use 
of drug delivery, diagnostics and other applications of clinical and basic science 
research, including cardiovascular disease, cancer, vaccine and tissue engineering. 
This article presents the more recent successes of applying PLGA-based nanotech- 
nologies and tools in these medicine-related applications. It focuses on the possible 
mechanisms, diagnosis and treatment effects of PLGA preparations and devices. 
This updated information will benefit to both new and established research scien- 
tists and clinical physicians who are interested in the development and application 
of PLGA nanotechnology as new therapeutic and diagnostic strategies for many 
diseases (Lü et al. 2009). 

Evaluating the in vitro and in vivo efficacy of nano-structured polymers for blad- 
der tissue replacement applications was made by Pattison et al. (2007). Many recent 
approaches for the design of soft tissue replacement materials have relied on the use 
of synthetic polymeric substances; unfortunately, the optimal soft tissue implant 
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material is yet to be found. This may, in part, be because current polymeric formula- 
tions fail to sufficiently biomimic the neighboring bladder tissue. This study took a 
brand new approach in designing the next generation of tissue-engineered bladder 
constructs through the use of nanotechnology, or materials with nanometer (less than 
100 nm) surface features (Pattison et al. 2007). Results provided evidence that nano- 
structured polymeric scaffolds (specifically, PLGA) created using chemical etching 
techniques are capable of enhancing the human bladder smooth muscle cell adhe- 
sion, proliferation, and the production of extracellular matrix proteins. Preliminary in 
vivo results also speak to the usefulness of such nano-structured materials. In combi- 
nation, these findings suggest that nano-dimensional PLGA scaffolds are promising 
replacement materials for the human bladder wall (Pattison et al. 2007). 

So, we see that UGTB is complicated by bladder tuberculosis in more than half 
of cases (Kulchavenya et al. 2007); late diagnosis and/or absence of pathogenetic 
therapy leads to development of shrinked bladder up to full its obliteration. Also it 
is known, that tuberculosis is antropozoonotic disease. Reciprocal contamination of 
humans and animals, mainly cattle, is with M. bovis. In 80-th years of past century 
16 % of all nephrotuberculosis were caused by M. bovis; now same forms of UGTB 
are revealed sporadically. 

In seventieth of past century Zbar et al. (1970) discovered, that intradermal inoc- 
ulation of mixtures containing living tumor cells and living Mycobacterium bovis 
(strain BCG) into unimmunized syngeneic guinea pigs results in an inflammatory 
reaction to the BCG, and there is no progressive tumor growth. In 1976 first patients 
with recurrent superficial bladder tumors have been treated by vesical and intrader- 
mal administration of Bacillus Calmette-Guerin (BCG). The pattern of recurrence 
in 9 patients has been altered favorably (Morales et al. 1976). These preliminary 
results lied in the base of concept on BCG therapy for bladder cancer. A systematic 
review of intravesical bacillus Calmette-Guerin plus transurethral resection vs 
transurethral resection alone in Ta and T1 bladder cancer was conducted. Twenty 
six publications comparing transurethral resection (TUR) with TUR + BCG showed 
that TUR with intravesical BCG provides a significantly better prophylaxis of 
tumour recurrence in Ta and T1 bladder cancer than TUR alone. Randomized trials 
are still needed to address the issues of BCG strain, dose and schedule, and to better 
quantify the effect on progression to invasive disease (Shelley et al. 2001). 

A formal meta-analysis of comparative studies on recurrence and toxicity of intra- 
vesical bacillus Calmette-Guerin versus mitomycin C for superficial bladder cancer 
estimated 1,421 patients who were treated with BCG and 1,328 who were treated 
with mitomycin C. The results suggest superiority of BCG over mitomycin C for 
prevention of tumor recurrences in the combined data and particularly in the BCG 
maintenance treatment subgroup, irrespective of the actual (intermediate or high) 
tumor risk status. The toxicity with BCG is higher but does not differ between BCG 
maintenance and nonmaintenance groups (Bohle et al. 2003; Bohle and Bock 2004). 

Two another meta-analyses demonstrated statistically significant superiority for 
BCG compared with MMC for the prevention of tumor progression only if BCG 
maintenance therapy was provided. Intravesical BCG significantly reduces the risk 
of progression after transurethral resection in patients with superficial bladder 
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cancer who receive maintenance treatment. Thus, it is the agent of choice for 
patients with intermediate and high risk papillary tumors and those with carcinoma 
in situ (Sylvester et al. 2002). Nevertheless alongside with positive results many 
complications of BCG therapy, including lethal, were noted (Gupta et al. 1988; 
Foster 1997; Hughes et al. 1989; Kesten et al. 1990). 

We show two cases of BTB - first mirrors a typical scenario of development of 
natural bladder TB grade 4, caused by Mtb, and a case 2 demonstrates the iatrogenic 
bladder TB as a complication of BCG therapy — accordingly, it was caused by M. 
bovis (Kulchavenya et al. 2012a). 

Case 1. Patient BLM, 62 years, inhabitant of Altay. For many years he com- 
plained of flank pain, which was interpreted by his doctors as radiculitis. He was 
treated with non-steroid anti-inflammatory drugs with short and incomplete effi- 
ciency. In 2008 he found the increasing of the size of right testis, scrotal pain, fre- 
quency urination, and pyuria. The patient received some courses of antibiotics for 
"urogenital infection" without any effect. When intervals between micturitions got 
30 min., his urine was cultured for Mtb with positive result. Full examination 
revealed generalized UGTB: policavernous TB of left kidney, function of left kid- 
ney, tuberculous papillitis of right kidney, bilateral TB of ureters, bladder TB grade 
4 (microcystis), right-side vesico-renal reflux. Renal failure. TB orchiepididymitis 
on the right, TB of the prostate, Mtb+. 

Complex chemotherapy with four drugs (isoniazid, rifampicin, pyrazinamid, 
streptomycin) was begun. In 2 months the patient underwent nephrectomy on the 
left, epididymectomy on the right. Chemotherapy was continued till 14 months. 
Severe disturbance of urination, low bladder volume were considered as an indica- 
tion for hydrodistension, but it resulted in deterioration of his condition. 

The patient was admitted in Urogenital Clinic of Novosibirsk Research TB 
Institute on 29 September 2009. Laboratory examination presented pyuria, hae- 
maturia, bacteriuria (Klebsiella pneumoniae 5x 105; Pseudomonas aeruginosa 
10°). White blood cells — 7.9 x 10?/1, urea — 13 mmol/l, creatinin — 270 mkmol/l, 
PSA — 1,9 ng/ml. The prostate biopsy was performed 14 December 2009; histol- 
ogy revealed chronic non-specific prostatitis with intensive sclerosis of the 
stroma. 

Microcystis complicated by vesico-renal reflux was considered as a reason for a 
progression of renal failure, so for urine derivation on 19 November 2009 troakar 
cystostomy was performed. A level of a urea soon decreased, and on 15 January 
2010 cystprostatectomy, ileocystoplastic by Studer technique was conducted. The 
right ureter was dilated, but its wall was elastic, with peristaltic waves. The bladder 
was reduced in size; the surrounding fatty tissue was sclerotic. Histological find- 
ings: prostate — focuses of caseous necrosis surrounded by irregular layer of granu- 
lomatous tissue with multinucleated giant cells (Langhans’); small granulomas, 
massive fibrosis, chronic inflammatory cell infiltrates and nonular glandular hyper- 
plasia with cyst formation around. In seminal vesicles cystic atrophia and pericana- 
licular fibrosis were found. Bladder — chronic nonspecific inflammatory infiltrate, 
massive fibromatous transformation of stroma. Histological conclusion: active 
tuberculosis of a prostate, progression phase. Chronic fibrosing cystitis. 
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Fig. 7.6 Spiral computer 
tomogram: tuberculous 
papillitis of single right 
kidney, bladder tuberculosis 
grade 4, mictocystis 


Fig. 7.7 Removed bladder 
and prostate — longitudinal 
section. Bladder capacity 
very low, walls are thickened, 
fibrotic 
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Just after the operation some improving of renal function was noted. Volume of 
artificial bladder was 480 ml. Episodes of incontinence, mostly at night, were rarely. 
Pyuria and bacteriuria were the same despite of complex antibacterial therapy. 

Spiral computed tomogram of a urinary system of the patient BLM is presented 
on Figs. 7.6, 7.7, 7.8, and 7.9 demonstrate his bladder macro and micro. 

Case 2 — iatrogenic bladder TB, caused by M. bovis. Patient B.A.I., 50 years. In 
2003 superficial urothelial carcinoma of a bladder was diagnosed, transurethral 
resection was performed without any adjuvant therapy. Control cystoscopy in 2004 
presented relapse of the tumor in four sites. Transurethral resection was repeated 
and pathomorphologically urothelial carcinoma without invasion of lamina propria 
was found. After this operation the patient left the city and didn't address to a doctor 
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Fig. 7.8 Bladder — papillary cystitis, mononuclear infiltration and stromal fibrosis. Hematoxylin 
and eosin. x150 


during 6 years. In March 2010 he was admitted in urological clinic because of 
gross-haematuria. Cystoscopy presented multitude (more than 10) tumors of 
5-20 mm in diameter. Transurethral resection was repeated again; pathomorpho- 
logically — low grade urothelial carcinoma T1 was found. In 1 month BCG-therapy 
in dose 100 mg weekly was started. After 3" instillation dysuria, fever appeared. 
Levofloxacin 500 mg was prescribed, and in 1 week temperature became normal, 
but dysuria was the same, bladder capacity decreased till 50 ml intervals between 
urination were about 30 min. In August, 2010 control cystoscopy revealed a solitary 
ulcer, tubercles. This picture was estimated as bladder TB and anti- TB therapy was 
recommended. But the patient got sick in myocardial infarction, underwent cardio- 
surgery and only 07 September 2010 he was admitted in urogenital clinic of TB 
Institute. 

The patient complained of frequent painful urination both at day and at night. 
Complex examination revealed pyuria, haematuria, soft anemia. Functions of kid- 
neys and a liver were normal, PSA — 0.3 ng/ml. X-ray examination showed a stone 
15x10 mm in the right kidney with hydronephrosis. Left kidney was normal. 
Retrograde cystogram showed left vesico-uretral reflux, bladder capacity was 50 ml. 
Mycobacteriuria was not found by any method (microscopy, PCR, culture). Atypical 
cells in urine were not found too. 
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Fig. 7.9 Prostate — granuloma-like eosinophilic amorphous mass, contacting (top right) with 
rounded deposition (corpus amylaceum). The mass is surrounded by mature fibrous capsule. 
Stromal fibrosis and mononuclear interstitial infiltrate. Hematoxylin and eosin. x150 


Diagnosis was: bladder cancer TINOMOGI, urolithiasis, the stone in the right 
kidney. Hydronephrosis of right kidney. Bladder tuberculosis grade 4. Vesico- 
uretral reflux on right. Mtb-. 

The patients took rifampicin, isoniazid, pyrazinamid and cycloserin for 4 months 
that resulted in disappearance of the pain but frequency was the same, bladder vol- 
ume was 50 ml. Simultaneously pyelolithototomy, cystprostatectomy, appendec- 
tomy and ileocystoplastic by Studer were performed on 24 January 2011. 
Figures 7.10, 7.11, 7.12, and 7.13 demonstrate operation material and histology. 

Pathologic examination. Bladder urothelium with focal thinning down to 1-2 
epithelial cells. Lamina propria is obviously edematous, hyperemic, contains pete- 
chia. Diffuse lymphocytic and neutrophilic infiltrates in mucosa, some lymphoid 
follicles occur. Papillary lesion is identical of other mucosa by structure. Bladder 
wall is significantly desorganized by sclerotic expansion, smooth muscle fascicles 
are thin and fragmented. Prostate: nonspecific chronic inflammatory infiltrate with 
significant focal neutrofilic component, especially intra- and periductular. Stromal 
fibrosis in prostate, atrophic and cystic ductal changes. Appendix contain few epi- 
thelioid- and giant (Langhans’) cell granulomas, including one within follicular ger- 
minal center. 
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Fig. 7.10 Removed bladder 
and prostate of B.A.I. on 
sagittal section. The diameter 
4.5 cm, thick walls. Mucous 
membrane is reddish with 
hemorrhages. Prostate is grey, 
dense, at a glance without 
pathology 


Fig. 7.11 Chronic erosive cystitis. Wide erosion of bladder epithelium (bottom). Lamina propria 
shows neoangiogenesis (granulation tissue), edema and early collagenic fibrosis. Focal mononu- 
clear inflammatory infiltration, formation of lymphoid follicles, and more mature fibrosis (top). 
van Gieson, x120 


Surgery for BTB 


Fig. 7.12 Prostate. Polymorphocellular interstitial infiltration, granulocytes fill dilated ductular 
lumens. Hematoxylin and eosin. x600 


Fig. 7.13 Appendix. Granuloma is located within germinal center of lymphoid follicle and consist 
of epithelioid and giant multinucleated Langhans cells. Hematoxylin and eosin. x300 
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Thus, BCG therapy provoked local TB as well as generalized TB. Nevertheless 
histological signs of neither TB nor cancer were not found. On control examination 
in 2 months the capacity of an artificial bladder was 400 ml, urination free, but 
sometimes there was night incontinence. 

Presented cases of bladder TB differ on etiology (in first case infectious 
agent is M. tuberculosis, in second case — M. bovis) and on pathogenesis (in first 
case — hematogenous dissemination with total involvement of organs of uro- 
genital system, in second case — local TB inflammation caused by absorption of 
infectious agent). Nevertheless both outcomes were identical — formation of 
severe fibrosis, development shrank bladder, microcystis. 

BTB is a complication of kidney TB, but not all patients with natural bladder TB 
had mycobacteriuria, in 62 % of patients diagnosis was confirmed by clinical and 
radiological findings as well as results of provocative tuberculin test. Specific histol- 
ogy in bladder biopsies is rare. It is unknown the degree and duration of contact Mtb 
with urothelium in case of natural bladder TB. 

In case of iatrogenic bladder TB as result of BCG instillation there is certain 
contact of Mycobacterium with urothelium. At some conditions (co-morbidity, 
immunodeficiency, inflammation etc.) infection agent may absorb and provoke 
local bladder TB — primary site of infection. Low resistance of microorganism may 
lead to the spread of TB — especially in the prostate, the abdominal organs, regional 
lymph nodes, and in some cases it is possible generalization of infection with a fatal 
outcome. 

These two cases of natural and iatrogenic bladder TB emphasize first, the neces- 
sity of a special examination of patients complaining on flank pain with dysuria to 
exclude UGTB, especially in the region with high incidence of TB. And second - it 
is necessary to estimate all real and potential contraindications for BCG-therapy 
before first instillation, careful maintenance of technique and surveillance for the 
patients during the therapy. 


Chapter 8 
Male Genital Tuberculosis 


Abstract Male Genital TB (MGTB) seems to be a rare disease. Nevertheless, 70 96 
of men who die from tuberculosis of all localizations have prostate tuberculosis 
(Kulchavenya 2004). In Russia this means that more than 10,000 men annually are 
diagnosed with prostate tuberculosis, which again has become a sexually transmit- 
ted disease (Aphonin et al. 2006) — and prostate tuberculosis is one of the main 
reasons for infertility — both male and female. 

As rule, tuberculosis of the prostate is combined with lesion of other organs of 
the urogenital system. However, isolated epididymitis was found in 22 % of UGTB, 
but bilateral orchiepididymitis was more common. Fistulas were seen in 12 % of 
cases; in patients with an acute onset, 67 % had fistulas (Kul chavenia et al. 2004; 
Madeb et al. 2005). 

The clinical presentations of tuberculous epididymo-orchitis included scrotal 
mass (80 96), scrotal pain (44 96), micturition syndrome (8 46), urethral discharge 
(4 96), and scrotal fistula (4 96). One-third of the patients had pulmonary tuberculo- 
sis. Four patients (16 96) had underlying human immunodeficiency virus infection. 
Tuberculous epididymo-orchitis should be considered in the patients who present 
with a scrotal mass. The preoperative differentiation of tuberculous epididymoor- 
chitis from non-tuberculous epididymo-orchitis and testicular tumor is difficult. In 
patients who have epididymal and testicular lesions, surgical excision provides the 
diagnosis. Exact histopathologic categorization is important to select appropriate 
medical therapy (Suankwan et al. 2012). 
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MGTB is not listed separately in statistical reports so we cannot estimate it real 
prevalence. Mostly authors report history cases as didactic example of wrong diag- 
nostic and therapy. Nevertheless we have to learn carefully all these cases to improve 
in-time diagnostic of this form of TB. 

Surprisingly many authors reported on TB of glans penis — and not only as a 
complication of BCG -therapy for superficial bladder cancer and bladder carcinoma 
(Chowdhury and Dey 2013). Cutaneous penile TB in an HIV-positive man masquer- 
ading as a sexually transmitted infection was confirmed by positive cultures 
(Stockamp et al. 2013). Toledo-Pastrana et al. (2012) reported the case of a patient 
with ulcerous penile TB, presumably acquired through sexual intercourse. 

Kar and Kar (2012) found primary TB of a penis in a 31 years old male patient 
who presented with some ulcerated lesions on the glans penis. Diagnosis was estab- 
lished as primary tuberculosis of glans penis, confirmed by biopsy and supported by 
a strongly positive Mantoux test and positive TB-PCR. The patient responded to 
anti- tubercular therapy well. There was no co-existing tuberculous infection else- 
where. Also Sah et al. (1999) revealed a 60-year-old man presented with multiple 
superficial ulcers on the glans penis. Histopathology, a positive tuberculin test result, 
and therapeutic response to antituberculous therapy confirmed the diagnosis of penile 
tuberculosis. Examination was otherwise normal except for a solitary enlarged reac- 
tive lymph node on the right side. There was no evidence of coexistent tuberculous 
infection elsewhere. Baskin and Mee (1989) reported a case of tuberculosis of the 
penis that presented as a subcutaneous nodule without superficial ulceration as well 
as Yonemura et al. (2004) who have experienced a case of tuberculid of the penis that 
appeared as a scab on nodule. A 56-year-old man presented with a 4-month history 
of a painless subcutaneous nodule at the glans penis. Pathological findings of the 
nodule showed granulomatous inflammation. Tuberculin tests were strongly posi- 
tive, but tubercle bacilli could not be detected. The diagnosis was tuberculid of the 
penis and the patient received antituberculosis chemotherapy (Yonemura et al. 2004). 

Tuberculosis of a penis is usually misdiagnosed. Its presentation as a subcutane- 
ous nodule with or without superficial ulcers and can be interpreted as advanced 
penile cancer. Savu et al. (2012) presented a case of penile tuberculosis with a bulky 
penoscrotal formation treated previously for the suspicion of Fournier gangrene. 
Karthikeyan et al. (2004) described “Water can" penis caused by tuberculosis, that 
was misdiagnosed for a long time. Nakamura et al. (1989) discovered 37 cases of 
TB of penis in Japan in 10 years (between 1978 and 1987). 


Clinical Features and Laboratory Findings 


Like all other form of UGTB, Male Genital TB has no specific symptoms. Although 
leukocytes are a common finding in ejaculate and/or expressed prostatic fluid, Mtb 
is found in every third patient only (Kulchavenya et al. 2012b). Disseminated 


Clinical Features and Laboratory Findings 85 


pulmonary TB has been diagnosed in 37 96 of patients with genital TB. Opposite, 
16 % of cases with generalized TB will manifested themselves as a genital process 
(Kulchavenya 2009). 

TB of the epididymis may involve the testis, in which case the lesion mimics 
acute non-specific epididymorchitis. Tuberculous epididymorchitis has local rather 
than systemic symptoms, which may be mild, intermittent and often asymptomatic. 
TB of the scrotal organs may be the first and only symptom of UGTB. In 66.7 96 the 
onset of the disease was acute, with fever, pain, edema, and hyperaemia. Tuberculous 
epididymorchitis without any other focuses of TB was diagnosed in 21.5 %. All 
those patients had acute onset mimicking acute non-specific epididymorchitis. AII 
patients were operated on and diagnosis was established by pathomorphological 
investigation (Kulchavenya et al. 2004). 

Otherwise isolated prostate TB is more often localization of UGTB. As an exam- 
ple a history case of a 65 year old man was described by López Barón et al. (2009). 
The patient presented with symptoms of frequency, dysuria and hesitancy, and 
10 kg weight loss in the last 6 months, without pulmonary symptoms and negative 
ELISA test for HIV. DRE revealed a high volume, irregular and hard prostatic 
gland. Ultrasound investigation showed a prostatic volume of 39 cm?, without sign 
of malignity. Biopsy of the prostatic gland showed multiple granulomas and the ZN 
staining was positive for Mtb (López Barón et al. 2009). 

Another case is of 64-year-old man who presented obstructive syndrome of low 
urinary tract. After clinical and biological examination, prostate cancer was highly 
suspected. Transrectal biopsy was performed and histological examination showed 
tuberculosis lesions (Rabesalama et al. 2010). 

Zhukova et al. (2013) have found the acute onset of tuberculous orchiepididymi- 
tis in 35.7 96 of patients, hemospermia — in 7.1 96, dysuria — in 35.7 %. The most 
common complaints for prostate tuberculosis were perineal pain (31.6 96), dysuria 
(also 31.6 96), and hemospermia (26.3 96). Mtb in prostate secretion/ejaculate was 
revealed in this group in 10.5 %. Authors concluded that all urogenital tract infec- 
tions should be suspected on UGTB in patients living in the region with high inci- 
dence rate, who had contact with tuberculosis infection, who has recurrent course of 
the disease, resistant to standard therapy (Zhukova et al. 2013). 

Isolated epididymo-orchitis is rather an unusual presentation of tuberculosis 
(Shenoy et al. 2012). In study of Singh et al. (2013), in UGTB kidney was the most 
affected organ (64.9 %) following ureter (27.35 96), urinary bladder (17.09 96), pros- 
tate (3.4 96) and epididymis (5.19 96). In this study, none case of testicular and penile 
tuberculosis was encountered. Tuberculous epididymo-orchitis should be considered 
in the patients who present with a scrotal mass. The preoperative differentiation of 
tuberculous epididymo-orchitis from non-tuberculous epididymo-orchitis and testicu- 
lar tumor is difficult. In patients who have epididymal and testicular lesions, surgical 
excision provides the diagnosis (Suankwan et al. 2012). In Spain of the 371 male TB 
patients 34 (9.2 %) had orchiepididymitis. Mean age was 52.7 years and the presenting 
symptom was scrotal swelling and/or pain. Over 50 % of cases involved the right testis. 
MGTB associated renal tuberculosis and active disease in extraurological organs pre- 
sented in 64 and 19.2 96 of cases, respectively. Diagnosis was established by culture of 
Mtb recovery from urine and/or purulent scrotal exudates (Gómez Garcia et al. 2010). 
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To study the epidemiology and the clinical picture of male genital tuberculosis 
in Siberia, Russia we examined 514 UGTB patients: 414 had kidney tuberculosis 
only, 100 had genital involvement. The clinical picture and structure of genital 
tuberculosis were investigated: 42 had tuberculosis of scrotal organs and 58 had 
tuberculosis of the prostate. 33.6 96 of all patients earlier suffered from pulmo- 
nary or extrapulmonary tuberculosis and were successfully cured. In 61.9 96 
nephrotuberculosis was diagnosed alongside with an orchiepididymitis. In 30.9 96 
of patients bilateral epididymorchitis was diagnosed. Mtb in ejaculate/prostatic 
fluid was present in 38.1 96. Scrotal fistula was found in 11.9 % of pattients. In 
66.7 % the symptoms appeared acutely. Half of the patients with prostate tuber- 
culosis complained of dysuria; 23 (39.6 %) had perineal pain; 34 (58.6 96) had 
flank pain. Leucocytes in urine were present in 49 (84.5 96) patients, and in pros- 
tatic secretion in 45 (77.6 96) patients. Erythrocytes in urine were present in 31 
(53.4 96) patients, and in prostatic secretions in 17 (29.3 %) patients (Kul chavenia 
et al. 2004). 

Isolated tuberculous epididymo-orchitis may closely mimic testicular tumor par- 
ticularly in patients with no history of systemic TB. A 44-year old man presented 
with 4 months history of left scrotal mass and had left orchidectomy following a 
presumptive diagnosis of testicular tumour. Histopathological diagnosis of testicu- 
lar tuberculosis was subsequently made (Badmos 2012). 


Diagnosis 


Diagnosis of MGTB may be confirmed by bacteriology, histology, X-ray investiga- 
tion, and, in exceptional cases, by clinical constellation with accounting of results 
of provocative tests and therapy ex juvantibus. For Male Genital TB we recommend 
to investigate in the same day prostatic secretion; post-massage urine; ejaculate and 
post-ejaculate urine — by microscopy, culture and PCR and GenExpert. It is very 
important that there is a short time span between collection of urine, prostatic secre- 
tion, and ejaculate which should be not more than 40 min. 

Isolated epididymo-orchitis may be confirmed only by histology, sure — and, as 
it is mostly acute non-treated condition, pathomorphological picture is undoubted; 
below some histological examples are done (Figs. 8.1, 8.2, 8.3, 8.4, and 8.5). 

Chronic prostatitis is one of the most common causes for addressing to the doctor 
from urological out-patients. Traditionally, the term prostatitis has included both 
acute and chronic bacterial prostatitis, in which an infective origin is accepted, and 
the term prostatitis syndrome or, more recently, chronic pelvic pain syndrome, in 
which no infective agent can be found and whose origin is multifactorial and in most 
cases obscure. Prostatitis and chronic pelvic pain syndrome (CPPS) are diagnosed by 
symptoms and evidence of inflammation and infection localized to the prostate. A 
causative pathogen, however, is detected by routine methods in only 5-10 % of cases, 
and for whom antimicrobial therapy therefore has a rational basis. The remainder of 
patients is treated empirically with numerous medical and physical modalities. 

Although abacterial prostatitis implies absence of any microbes, guidelines rec- 
ommend a prescription a fluorquinolones or other antibiotics for a long time. And 
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Fig. 8.1 Epididymis contains of focuses of caseous necrosis, surrounded by epithelioid cells and 
fibrosis of different maturity. x100. van Gieson 


Fig. 8.2 Forming cavity within epididymis, fibrosis of different maturity is around. x100. van 
Gieson 
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Fig. 8.3 Tuberculosis of epididymis. Small epithelioid granuloma, central incipient necrosis. 
x200. van Gieson 


Fig. 8.4 Tuberculosis of epididymis. Epithelioid granulomata, forming central caseous necrosis, 
mononuclear infiltration and fibrosis around. x40. Hematoxylin and eosin 
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Fig. 8.5 Tuberculosis of epididymis. A few Langhans’ giant cells at the periphery of granulomata. 
x100. Hematoxylin and eosin 


very often we receive a good result, symptoms resolve. Why? What is a point of the 
action for fluorquinilones, if it is real abacterial prostatitis? Antibiotics per se don’t 
resolve aseptic inflammation, so improvement of symptoms is a result of bactericide 
effect. E.coli seems to be a most common infection agent for chronic prostatitis, but 
prostate inflammation may be caused also by intracellular parasites, like chlamydia 
or mycobacterium tuberculosis. Usual standard bacteriological tests don’t reveal 
these infection agents and actual TB prostatitis hides under the guise of abacterial 
prostatitis. 

So actually abacterial prostatitis means latent infections or unusual infections. 
Prostate gland consists of two lobes; each one includes about 20 glandulas. Chronic 
local inflammation may be closed, without discharge of pus, and expressed prostatic 
secretion may be false normal. Repeated massages restore drainage, and leucocytes 
and microflora may be found in patients who were first diagnosed as abacterial 
prostatitis. Also real cause of so-called abacterial prostatitis may be unusual infec- 
tions: Ch. Trachomatis, Ureaplasma, Mycoplasma and M. tuberculosis and so on. In 
regions with TB epidemic chronic pelvic pain syndrome, especially with long his- 
tory, is indicated for bacteriological and/or histological confirmation of prostate 
tuberculosis. 

There are two questions: How to recognize prostate TB and should we pay too 
much attention to it — may be the problem of prostate TB is small and insignificant, 
and we can ignore it? Tuberculosis, especially treated tuberculosis of any localiza- 
tions is a predisposition for cancer. Prostate TB is a predisposition for prostate can- 
cer too. We have seen a patient 64 years old. He suffered from cavernous prostate 
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tuberculosis for 15 years, was under regular medical surveillance. Once increasing 
of PSA was revealed, prostate biopsy confirmed cancer and patient underwent pros- 
tatectomy, histology: adenocarcinoma with capsular invasion in right and left lobes. 
The cavity lined with urothelium, the lumen contain dense calcium deposits. Tumor 
masses invade muscular layer of seminal vesicle. 

So, I think on second question (should we do it) we have to answer - YES! 

But how can we recognize prostate TB in-time? Let's look at a problem 
globally. 

To estimate a role of a prostate biopsy in early diagnosis of prostate TB 93 
patients suspicious on prostate TB were enrolled in study. All underwent ultrasound 
guided core prostate biopsy (Middle size needle 18 g, 19 mm length) with local 
anaesthesia. Straws were investigated by PCR, pathomorphology and culture 
(Kulchavenya and Krasnov 2012). Common complaints were pain (96.8 96), dysuria 
(79.6 %); laboratory findings — leucospermia (73.1 96), haemospermia (51.6 906). 
37.6 % had TB history, 34.4 % had active TB of another localization, mostly — 
pulmonary. Results of PCR: HPV — 10.7 96, Ureaplasma — 2.2 9c. Mycobacteria 
culture was positive in 6.9 %. Pathomorphologically in 94.6 % inflammation was 
found, in 65.6 96 — fibrosis, in 9.7 96 — intraprostatic neoplasia, in 5.4 % — cancer, in 
24.7 % — TB (Brizhatyuk et al. 2008). 

Itis necessary to keep in the mind that biopsy for confirming UGTB by histology 
may have serious complications (Kulchavenya 2010) till generalization of TB in 
un-treated patient. Miliary TB was diagnosed in the patient resulting from the 
hematogenous spread following TRUS-guided prostate biopsy (Chul Jang Kim 
2011). Although sometimes biopsy may be useful in diagnostic UGTB (Shenoy 
et al. 2012), and histologic follow-up was estimated as a good method for monitor- 
ing the efficacy of treatment. Transrectal prostate biopsy may be an important tool 
for the diagnosis and follow-up of prostatic tuberculosis (Lee et al. 2001). 

I'd like to pay special attention to the point that prostate biopsy can confirm 
prostate TB in 25 96, but negative result doesn't exclude prostate TB, because incor- 
rect antibiotic therapy for *UTI" (actually overlooked UGTB) leads to pathomor- 
phological changes of TB, that obviously demonstrates a patient history. 

A case of 46 years old patient. Two years ago he was operated for pulmonary TB, 
and some months ago he presented with flank pain, dysuria and pyuria, which were 
diagnosed as UTI. He received a fluoroquinolone for 2 weeks with good effect on 
symptoms, but after one more month he developed an acute epididymitis. The 
patient was admitted to a general urological clinic, where he was treated with a fluo- 
roquinolone again plus amycacin. In 10 days the condition of the patient improved, 
but the epididymis remained enlarged and hard. 

The patient was transferred to the urogenital clinic of the TB Institute. After a 
short course of anti- TB therapy he underwent epididymectomy. There was however, 
no exact pathomorphological evidence of TB. Only emerging giant Pirogov- 
Langhans cell without clear signs of tuberculous inflammation was found in the 
tissue of epididymis (Fig. 8.6). 

Due to pyospermia, a retrograde urethrography was performed which demon- 
strated caverns of the prostate consistent with UGTB (Fig. 8.7). 
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Fig. 8.6 The emerging giant cell Pirogov-Langhan's without clear signs of tuberculous 
inflammation 


Fig.8.7 Caverns of the prostate 


Chemotherapy for TB was continued, and patient was quite recovered — but pros- 
tate caverns saved, that continued pre-morbid condition — although we didn't receive 
histological confirmation of the diagnosis. And, actually, we could miss special 
X-ray examination — urethrogram is not standard procedure, unfortunately. 

So biopsies and operation tissue should be investigated also by Ziehl — Nielsen 
technique, and Fig. 8.8 shows Mtb in the operation tissue. 
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Fig. 8.8 Cutaneous TB (scrotal fistula). Numerous acid-fast bacilli within inflamed area. x1,000. 
Ziehl-Nielsen 


Absolutely pathognomonic symptom is a cavern of prostate, but caverns mean 
late-diagnosed complicated form, cavernous prostate TB can't be cured neither che- 
motherapy nor by surgery. 

I'd like to tell you a very sad story of our patient with cavernous prostate tuber- 
culosis. He suffered from this disease about 15 years, and he already got accus- 
tomed to be chronic ill, adapted to this condition and tried to live a full breast. He 
had a hobby — winter fishing. Once he fell under the ice, but was saved, and to pre- 
vent a cold consumed some vodka. When he returned home and told about his 
adventures, he got nervous, drank vodka again — and next morning he had severe 
headache and heteroptics. His wife called a doctor and said him about cold and 
vodka — but didn't say about prostate tuberculosis. The doctor estimated his condi- 
tion as delirium tremens and started detoxication — but failed, and in 5 days the 
patient died of tuberculous meningoencephalitis. 


Treatment for MGTB 


Medical treatment of genital TB is somewhat different from that of other TB, 
because prostatotropic drugs have to be preferred. In countries with low incidence 
of TB three antituberculous drugs with bactericidal activity may be sufficient for 
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bacterial eradication and prevention of resistance. In epidemic regions patients with 
MGTB should be treated with four or five antituberculous drugs: isoniazid 10 mg/ 
kg + rifampicin 10 mg/kg + pyrazinamid 20 mg/kg + streptomycin 15 mg/kg + PAS 
150 mg/kg (or ofloxacin 800 mg or levofloxacin 500 mg daily) simultaneously for 
2—4 months, followed by 6-8 months of chemotherapy with isoniazid and rifampi- 
cin only (Kulchavenya 2009). 

In another study (Kul' chavenia 2002) 84 patients with prostate TB were involved. 
The diagnosis was confirmed by bacteriological or pathomorphological methods. 
The age of patients was of 20—68 years. Infiltrative prostate TB was in 52 patients, 
and cavernous TB - in 32. In five cases (5.9 96) sexual partners of the patients also 
had genital TB. 

The patients were randomized on two groups, and all 84 received standard che- 
motherapy with isoniazid + streptomycin + rifampicin + pyrazinamid, and when 43 
patients among them were treated by anti-TB drugs only and were as control, 41 in 
additional were treated with low intensity laser. 

It was evident, that laser therapy in combination with chemotherapy related in 
increase in prostatic fluid the concentration of isoniazid twice and rifampicin con- 
centration — in 6.5 times. In 80 % patients receiving only chemotherapy prostate TB 
became chronic disease, with constant latent inflammation in prostate, and only 
20 % were cured. Whereas the efficiency in laser group was 62.1 %, that means 
superiority of complex treatment — it improved efficiency of the therapy on 42.1 %. 

Tuberculous prostatitis is sexual transmitted disease, so both partners should be 
treated simultaneously. Patients with prostatitis indispensably need special exami- 
nation on tuberculosis. The treatment of tuberculous prostatitis has to include laser 
therapy. 

The incidence of MGTB is not high, but diagnosis is difficult because genital TB 
has no pathognomonic signs. We recommend following an algorithm to improve the 
management of patients with prostatitis or epididymitis: 


I. Careful study of the history: if the patient had TB or contact with tuberculous 
infection earlier, he has a high risk of relapsing UGTB. 

II. Complex examination is necessary: a three-glass test before digital rectal exam- 
ination, full investigation of the prostatic secretion, provocative subcutaneous 
tuberculin test. In the case of relapse retrograde urethrography is indicated. 
Co-morbidity with pyelonephritis, prostatitis and epididymitis, especially bilat- 
eral epididymitis or scrotal fistula are strongly suspicious for TB. 

III. In regions with epidemic of TB the prescription of antibiotics with possible 
antituberculous effects (fluoroquinolones, streptomycin, and rifampicin) should 
be restricted unless TB can be excluded after full examination of the patient. 


Chapter 9 
Therapy of Urogenital Tuberculosis 


Abstract Mtb lives on the Earth for ages — and for a long time it felt itself freely 
as there was no any specific anti- TB drug. The main therapeutic factors were nature 
ones — sea and taiga resorts, sanatoria and diet. First-line tuberculosis treatment has 
gradually evolved from monotherapy with streptomycin, to multidrug regimens of 
up to 24 months or more, and finally to the so-called short-course regimen now used 
in most high-burden countries (Fox et al. 1999). This regimen is a 6 months course 
of treatment denoted as 2HRZE/4HR: a 2 months intensive phase of isoniazid (H), 
rifampicin (R), pyrazinamide (Z), and ethambutol (E) followed by a 4 months con- 
tinuation phase of isoniazid and rifampicin. It has been the global standard first-line 
tuberculosis treatment for decades. Meanwhile, second-line tuberculosis treatment, 
for patients with multidrug-resistant (MDR) tuberculosis (defined by resistance to 
both isoniazid and rifampicin), is based only on observational studies and expert 
opinion (WHO 2012). 

The cornerstone of antituberculous therapy is multidrug treatment to decrease 
the duration of therapy and to diminish the likelihood that drug-resistant organisms 
will develop. 


Etiotropic Therapy 


Drugs that can cure most TB patients have been available since the 1950s, yet TB 
remains the world's second most important cause of death by infectious diseases. 
Antituberculous drugs are divided on two groups. First line includes 


* isoniazid (H) 

* rifampicin (R) 

* pyrazinamide (Pz) 
* streptomycin (S) 

* ethambutol (E) 


E. Kulchavenya, Urogenital Tuberculosis: Epidemiology, Diagnosis, Therapy, 95 
DOI 10.1007/978-3-319-04837-6 9, 
© Springer International Publishing Switzerland 2014 


96 9 "Therapy of Urogenital Tuberculosis 


The second-line antituberculous drugs are: 
* protionamid (Pt)/etionamid (Et) 
* kanamycin (K) 
* amycacin (A) 
* capreomycin (Cap), 
* cycloserin (Cs), 
* rifabutin (Rb), 
* PASA (PAS), 
e fluoroquinolones (Fq). 


One more classification allocates TB drugs on 1-st line, injections, fluorquino- 
lons, oral 2nd line and 3rd line (Table 9.1). Drugs within a table cell are cross- 
resistant with the other drugs in that cell. Drugs with the same number are 
approximately equivalent in efficacy. 

Therapy for UGTB is very difficult as caverns in kidney as well in prostate 
cannot be cured at all — exactly oppose PTB, when closing of cavern is benefit 
outcome. The best result of the therapy for cavernous KTB (level 3) is transforma- 
tion of the renal cavern in the sanitized cyst. Histological studies of the kidneys 
following combined chemotherapy showed the open caverns to be cured after 
1 year of the treatment, but this did not apply to latent, poorly drained caverns. 
There is no uniform scheme for the antibacterial treatment of UGTB. In every 
case the combination of drugs should be individualized taking into consideration 
the stage of the process, the patient's tolerance to the drugs and sensitivity of the 
Mtb to them. Monotherapy of active TB promotes drug resistance and relapse 
again (Webster et al. 2010). So we have to follow the main principles of anti-TB 
chemotherapy: continuity, controllability, succession of the treatment (Ursov 
1991; Snider et al. 1985). The treatment should be prolonged and combine not 
less than three anti-TB drugs supplemented by other methods (Gasparian and 
Tkachuk 1969). 

Tabakov et al. (1976) have found a non-functioning kidney (NFK) in 117 patients, 
constituting more than 24 % of 487 patients with bacteriologically and/or histologi- 
cally confirmed KTB. In 2/3 of the patients with NFK and renal TB, the conditions 
of non-functioning had been already present from the very beginning, at the time 


Table 9.1 Ranking of TB drugs 


Ist-line Injections Fluoroquinolones Oral 2nd-line “3rd line” 
1. RIF 5. STM 6. MOXI 9. ETA 13. CLO 
5. KAN 6. GATI 9. PTA 
2. INH 5. AMK 7. LEVO 10. PAS 14. AMXCLV 
5. CAP 8. OFLO 14. IMIPEN 
3. PZA 8. CIPRO 11. CYS 15. LNZ 
11. TRZ 
4. EMB 12. THIA 16. CLARI 


Drugs within a table cell are cross-resistant with the other drugs in that cell 
Drugs with the same number are approximately equivalent in efficacy 
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when KTB was revealed. In the remaining 1/3 of the patients, one of the kidneys has 
ceased to function in the course of treatment. The authors found that the main causes 
for the failure of the kidney function in renal TB are strictures of the draining uri- 
nary pathways. Emphasis is laid upon the necessity of a careful observation of the 
patients with renal TB in the course of drug treatment in view of a timely detection 
and treatment of the strictures in the draining urinary pathway (Tabakov et al. 1976). 

But KTB level 4 may end in self-recovery via formation of the calcified kidney 
and its auto-amputation (Gow 1965; Prakash et al. 2013) — nevertheless renal calci- 
fication may not represent inactive process, and requires further evaluation (Lee 
et al. 2011a). Standard chemotherapy for UGTB may lead to over-development of 
fibrosis, strictures of ureter and shrinking of the bladder, which Aswathaman and 
Devasia (2008) called “Thimble bladder". 

First-line tuberculosis treatment has gradually evolved from monotherapy with 
streptomycin, to multidrug regimens of up to 24 months or more, and finally to the 
so-called short-course regimen now used in most high-burden countries. 

When anti-TB drugs were created, organ-saved and reconstructive surgery for 
UGTB with good results became possible. Following combined modern chemo- 
therapy the chances of conversion and also clinical cure are increased. The patient's 
cooperation during a systematic triple drug therapy in adequate dosage is signifi- 
cant. The possibility of ambulatory treatment will depend on the clinical findings 
and the patient's social situation. Physical and occupational therapy and early reso- 
cialization of the patient are important too. Prolonged unemployment should be 
avoided. Urological care of the patient is particularly influential in the early phases 
of the treatment (Osterhage and Haubensak 1975). 

In 60-80 % of UGTB patients chemotherapy produced a stable clinical effect, 
and this always depends on the stage of KTB. A lasting response was obtained in 
82 96 of KTB 1 level, in 60 % at KTB 2 level, and in only 18 % of the patients with 
KTB 3-4 levels. Specific anti- TB therapy, liquidating the TB process, does not free 
the patient from its sequels, such as a cicatrization of ureter and bladder, develop- 
ment of non-specific pyelonephritis. On the contrary, it may even accelerate the 
development of such complications, stimulating the process of fibrotization 
(Gasparian and Tkachuk 1969). 

Optimal combination of etiotropic as well as pathogenetic therapy is extremely sub- 
stantial (Richeldi et al. 2002; Kulchavenya 2009). Defects of the therapy led to relapses, 
and frequency of relapses increased in 16 times last years (Levashev et al. 2006). 

Gasparian and Tkachuk in 1969 three primary inhibitors prescribed together, 
giving the optimal doses daily over 3-4 months, together with pathogenetic therapy. 
During the next 3—4 months isoniazid and PAS were administered in the same 
doses, streptomycin was given every other day. Than for 7-8 months isoniazid and 
PAS were prescribed. Therapy was continued for 2 years or more, in combination 
with primary or secondary inhibitors (Gasparian and Tkachuk 1969). 

Wechsler & Lattimer, being in euphoria over the first success of chemotherapy, 
in 1975 have written "Multiple drug regimens have withstood the test of time and 
it appears that triple drug therapy is more efficacious than two drugs since triple 
drugs permit the skipping of 1 or another of the medications with less danger of 
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Fig.9.1 Renal caverns with 
caseous (KTB 4 level) 


Fig.9.2 The image of the 
same kidney on CT 


relapse. Rifampin is a new drug that is well tolerated and efficacious, although 
expensive". Authors recommended continuous use of triple drugs for 2 years at 
least with the continuance of pyridoxine. They advised an excretory urogram, the 
collection of three urine specimens for culture and the passage of ureteral catheters 
every 6 months during treatment and every 12 months thereafter for 10 years, and 
do not consider relapse as indication for an operation but for further therapy, using 
medications to which the patient's organism is proved susceptible by bacteriologic 
means. Under modern conditions an operation is rarely necessary (Wechsler and 
Lattimer 1975). 

Nevertheless even long-term chemotherapy may be failed and kidney should be 
removed — you can see on Fig. 9.1 KTB level 4 — many caverns with caseous mass, 
caseation of about all parenchyma, caverns with thick fibrous walls — concentration 
of any antibacterials including anti-TB drugs could not be sufficient in this tissue 
and any therapy is doomed to failure. There is a limit of therapeutic feasibility for 
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KTB levels 3—4. On Fig. 9.1 kidney removed because of KTB 4 level is shown, and 
on Fig. 9.2 — CT of the same kidney with more optimistic picture. 

Narayana (1982) believed the best drugs for treatment of renal tuberculosis are 
probably isoniazid, ethambutol, and rifampicin. All patients should be treated for 
18 months to 2 years and carefully followed since reactivation of the infection is not 
uncommon. Radical, extirpative surgery has a smaller part to play than chemother- 
apy in the treatment of renal tuberculosis (Narayana 1982). Although some authors 
prefer short-term medical therapy for the treatment of UGTB, Gokce et al. (2002) 
have found the relapse rate after 12 months of therapy was 19 % and they therefore 
suggest that therapy should be continued for at least 12 months. 

It was demonstrated that the bactericidal effect of anti- TB chemotherapy depends 
on their concentration in blood plasma and on the duration of the maintenance of 
optimal concentration. Moreover, the effect depends more on the peak level than on 
maintaining a constant, but low blood concentration of the drug (Gasparian and 
Tkachuk 1969). 

Failures of anti- TB therapy are connected with late diagnosis, delay in beginning 
the treatment, inadequate treatment schedule, when the doctor ignores the morpho- 
logical and functional changes of the urinary tract. Other factors are resistance of 
Mtb and the presence of concomitant diseases of urogenital system. Anti-TB ther- 
apy is most effective in the initial stage. Repeated courses after discontinued ther- 
apy, the treatment of relapses and therapy following previous therapy for PTB are 
less effective — 64 and 41 % accordingly (Gasparian and Tkachuk 1969). 

Three groups of the parameters of the therapeutic effects of three and four anti- 
tuberculous drugs on renal tuberculous inflammation were identified. The primary 
effect of four drugs was much frequently manifested itself by the normalization of 
urinalysis and the transfer of cultured to uncultured Mtb. The equivalent effect of 
three and four drugs was characterized by the similar rate of continuation of specific 
mycobacteriuria, by the detection of Mtb in the cavernous contents from the 
removed tuberculosis-afflicted kidney and by the equivalent morphological charac- 
teristics of tuberculous inflammation involution. The negative impact of the thera- 
peutic action of 4-component chemotherapy appeared as a much larger number of 
cases of intolerance of antituberculous drugs, hepatic and renal failures, and toxic- 
and-allergic reactions (Kamyshan et al. 2004). 

Mostly antituberculous drug treatment is based on an initial 2 months intensive 
phase with three or four drugs daily followed by a 4 months continuation phase with 
only two drugs (Lenk 2011) — but there are many another scheme as well as indi- 
vidual therapy. WHO recommended reducing the treatment time to 9 or 6 months 
with four drugs (isoniazid, rifampicin, pyrazinamid and streptomycin or ethambu- 
tol); in complicated or combined cases the length of the therapy may be 
12-14 months. In cases of re-treatment, immunosuppression and HIV/AIDS the 
treatment time increases to 9 or 12 months (WHO 2004-201 1). 

Castifieiras et al. (2002) considered it necessary to prescribe ofloxacin. Twenty 
patients with urinary tuberculosis in their study were treated with ofloxacin (200 mg/ 
day, 6 months), rifampin (600 mg/day, 3 months) and isoniazid (300 mg/day, 
3 months) between 1989 and 1990. All patients were new cases, diagnosed by 
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observation and/or isolation of Mtb in one of the three morning urine samples. 
Bacteriological culture conversion (negativization) was assessed as a clinical guide 
of efficacy, comparing it, as the only parameter, against a control group (150 
patients) with urinary tuberculosis who received conventional therapy. 
Bacteriological follow-up studies were performed in both groups monthly for 
6 months, then again 6 months later and then every year for 10 years after comple- 
tion of treatment. In the 20 patients, the initial culture was positive with over 100 
colonies per culture (>50 %); the smear was positive in 45 % of the patients (most 
were 2+). All strains were susceptible to rifampin, isoniazid and ofloxacin. Two 
patients discontinued treatment. Beginning with the first month of treatment, the 
bacteriological conversion was 100, 89.5 and 100 % in the remaining controls. In 
the control group, which received conventional treatment, the conversion was: 90, 
87, 93 and 100 % in the remaining controls. Treatment with ofloxacin resulted in a 
bacteriological conversion similar to that following conventional treatment (p » 0.05, 
Fisher's exact test). After 10 years of patient follow-up, we conclude that ofloxacin, 
in combination with rifampin and isoniazid (both for 3 months only is effective 
against Mtb, providing satisfactory bacteriological and clinical efficacy (Castifieiras 
et al. 2002). 

Default equally may be a reason for unsuccessful therapy (Christensen 1974), as 
well as for development of drug resistance of Mtb. 

A total of 4,521 non-duplicate Mtb isolates, including 3,723 (82.3 %) from respi- 
ratory specimens and 798 (17.7 %) from non-respiratory sources, were discovered 
by Lai et al. (2011). Trend analysis showed a significant decrease (P «0.05) in the 
rates of resistance to isoniazid, rifampicin and ethambutol, a decrease in resistance 
to any one of four agents, namely isoniazid, rifampicin, ethambutol or streptomycin, 
and a decrease in resistance to both isoniazid and rifampicin (multidrug resistance) 
amongst pulmonary Mtb isolates. A similar decrease in resistance to isoniazid and 
ethambutol was noted amongst non-pulmonary isolates. Resistance rates amongst 
isolates causing tuberculous lymphadenitis were significantly lower than amongst 
those causing UGTB to isoniazid (3.5 % vs. 19.4 %, P=0.0012) and to isoniazid, 
rifampicin, ethambutol or streptomycin (9.6 % vs. 22.6 %, P=0.0003). Authors 
concluded the rates of resistance to first-line anti-TB agents and to multiple agents 
differed amongst Mtb isolates obtained from different infectious source (Lai et al. 
2011). 

Multidrug resistance is a problem in the management of tuberculosis, creating an 
urgent need for new regimens including currently available drugs. The effect of the 
following different drug combinations against six multidrug-resistant and six drug- 
susceptible clinical isolates of Mtb multiplying inside the human macrophage was 
studied: levofloxacin/linezolid/ethambutol; levofloxacin/amikacin/ethambutol; and 
levofloxacin/linezolid/amikacin. The levofloxacin/linezolid/amikacin and levofloxa- 
cin/linezolid/ethambutol combinations showed antagonism against most of the iso- 
lates (91.7 %), whereas levofloxacin/amikacin/ethambutol displayed indifference. 
Levofloxacin alone and levofloxacin/amikacin/ethambutol were the most potent anti- 
microbials. Intracellular concentrations for the drug alone compared with those for 
the drugs in combination were not significantly different (Rey-Jurado et al. 2013). 
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Unfortunately, during half a century none new drug was developed. In the same 
time resistance of Mtb has increased enormously. Mono-, poly, and multi-drug resis- 
tant Mtb to the basic antituberculous drugs were found in up to 52.2 % of extrapul- 
monary TB patients and up to 78.7 % in pulmonary TB patients (Kao et al. 1996). 


Pathogenetic Therapy 


UGTB constitutes a threat to renal function due to ureteral fibrosis per se and as a 
complication of non-optimal etiotropic therapy. Bennani et al. (1994) studied the 
place of corticosteroids, and endoscopic and percutaneous procedures in the treat- 
ment of 86 cases of UGTB. Corticosteroids were co-prescribed with tuberculostatic 
agents in 20 patients: 16 ureteral strictures were treated with 8 success and 8 fail- 
ures, 8 contracted bladders were treated with 5 success and 3 failures. Three cases 
of retraction of the renal pelvis were treated by corticosteroids with two successes 
and one failure. Ureteral stricture was treated by retrograde ureteral stenting in five 
cases and by percutaneous antegrade ureteral stenting in one case with four suc- 
cesses and two failures (Bennani et al. 1994). 

Hamburger (1969) recommended using corticosteroid not longer than for 
2 months to avoid dissemination of TB. Le Guillou et al. (1993) consider UGTB as 
contraindication for corticosteroids, and concede hormonal therapy only for acute 
TB cystitis and only with short course. 

New alternatives for the treatment of TB are urgently needed and medicinal 
plants represent a potential option. Chamaedora tepejilote and Lantana hispida are 
medicinal plants from Mexico and their hexanic extracts have shown antimycobac- 
terial activity. Bioguided investigation of these extracts showed that the active com- 
pounds were ursolic acid (UA) and oleanolic acid (OA). The intracellular activity of 
UA and OA against Mtb H37Rv and a multi-drug-resistant clinical isolate were 
evaluated in a macrophage cell line (Jiménez-Arellanes et al. 2013). 

The in vitro assay showed that the UA/OA mixture has synergistic activity. The 
intracellular activity of these compounds against M. tuberculosis H37Rv and a 
MDR clinical isolate in a macrophage cell line showed that both compounds, alone 
and in combination, were active against intracellular Mtb even at low doses. UA and 
OA showed antimicrobial activity plus an immune-stimulatory effect that permitted 
the control of experimental pulmonary TB, but there still is no any evidence of its 
efficiency in clinical practice (Jiménez-Arellanes et al. 2013). 

Canephron ? N (‘Bionorica’, Germany) — is a combined preparation of plant 
origin. It consists of centaury (Herba Centaurii), which has diuretic and antibacte- 
rial effects; lovage (Radix Levistici) with its diuretic, antispasmodic, and antibacte- 
rial effects, rosemary (Folia Rosmarini), which also has anti-inflammatory effect. 
The components of the drug have a marked antiseptic, antispasmodic, anti- 
inflammatory effect on the urinary tract, increase circulation and reduce the perme- 
ability of the capillaries of the kidneys, have a diuretic effect, improve kidney 
function, potentiate the effect of antibiotic therapy. 
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Water diuresis (hydruria) — is one of the main effects of this drug. Increase of 
urinoexcretory function is caused by essential oil (terpenes) of the lovage, and is 
occurred due to the expansion of renal vessels, improving the blood flow. Secoiridoid 
bitterness (of centaury) has the vasodilation properties, along with the positive ino- 
tropic effect. Essential oils act on the reabsorption capacity of tubular epithelial cells. 
The diuretic effect of phenol carbonic acids linked to the fact that non-fissile acids 
entered into the blood, lowering the alkaline reserve and shifting the reaction of the 
blood to the acid side. The displacement of acid-base balance in blood and tissues 
leads to tissue exsicosis, and fluid released from the tissue is excreted in the urine. 
Phthalides of lovagein in addition to phenol carbonic acids have the spasmolytic 
(antispasmodic) effect: butylidenphtalid and ligustilid (Kulchavenya 2004, 2009). 

Rosmarinic acid is responsible for the anti-inflammatory effect — it inhibits non- 
specific activation of the complement and lipoxygenase and as a result inhibits the 
synthesis of leukotrienes. All components of the Canephron?N drug contain active 
substances with antimicrobial effect (phenol carbonic acids, Secoiridoids etc.). 
Excretion of non-split organic (phenol), carboxylic acids and their methylated, and 
sulfated glucuronidated metabolites can inhibit bacterial growth. 

We used Canephron in complex therapy for KTB and BTB in recommended dos- 
age: 50 drops 3 times a day for 1 month, and have found superior tolerance of stan- 
dard chemotherapy (Kulchavenya 2009) as well as in therapy ex juvantibus 1st type. 

Medical treatment of genital TB is somewhat different from that of other TB, 
because prostatotropic drugs have to be preferred. In countries with low incidence 
of TB three antituberculous drugs with bactericidal activity may be sufficient for 
bacterial eradication and prevention of resistance. In epidemic regions patients with 
MGTB should be treated with four or five antituberculous drugs: isoniazid 10 mg/ 
kg + rifampicin 10 mg/kg + pyrazinamid 20 mg/kg + streptomycin 15 mg/kg + PAS 
150 mg/kg (or ofloxacin 800 mg or levofloxacin 500 mg daily) simultaneously for 
2—4 months, followed by 6-8 months of chemotherapy with isoniazid and rifampi- 
cin only (Kulchavenya 2010). 

Efficiency of the pathogenetic prostatotropic therapy for patients with prostate 
TB was estimated by Shcherban’ et al. (2008). Alongside with standard anti-TB 
therapy the combination of Prostanorm and Afala was prescribed. Prostanorm 
(Pharmvilar, Russia) is herbal drug, which consists extracts of Hyperici perforati 
herba, Solidaginis canadensis herba, Glycyrrhizae radices, Echinaceae purpurae 
rhizomata and Echinaceae purpurae radicibus. Prostanorm has diuretic effect, anti- 
bacterial, anti-inflammatory effect, and analgesic property. Blood microcirculation 
in prostate gland was improved after a course of Prostanorm (Shcherban’ et al. 
2008). Afala is antibodies to human prostate-specific antigen in ultralow doses. 
Prostate-specific antigen (PSA) is a serine protease secreted by normal prostate 
glandular cells and has a proteolytic activity. In semen, prostate-specific antigen 
digests the gel proteins semenogelin I and II, resulting in liquefaction and the release 
of motile spermatozoa. In condition of the destruction of the prostate tissue (because 
of malignization or inflammation), PSA penetrate prostatic epithelium and its level 
both in prostatic parenchyma and in blood plasma increases. Proteolytic enzyme 
aggravates prostate inflammation and, so creates a vicious circle. Prescription of 
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antibodies to PSA in ultralow doses Afala breaks this circle. Comparison results 
showed superiority of complex etiopathogenetic therapy — inflammation decreased 
on 30 % and motality of spermies improved on 26.4 % (Shcherban' et al. 2008). 

To improve the chemotherapy for complicated form of UGTB with bladder involve- 
ment modified scheme was developed (Kulchavenya 2010). “Modified” tetrad 
included isoniazid 10 mg/kg + rifampicin 10 mg/kg + pyrazinamid 20 mg/kg + ofloxa- 
cin 800 mg during 2 months. This was followed by a 6-10 months treatment with 
isoniazid and rifampicin only. In addition from the first day of the therapy all patients 
received trospium chloride 15 mg b.i.d during 3 months as pathogenetic treatment. 
The efficiency of modified tetrad was compared with results of the standard chemo- 
therapy (isoniazid 10 mg/kg + rifampicin 10 mg/kg + pyrazinamid 20 mg/kg + strep- 
tomycin 15 mg/kg). The outcome analysis showed, that standard therapy was 
insufficient in more than a half of the cases: only 42.1 96 could be cured, 57.9 96 
developed complications such as posttuberculous cystalgia (36.8 96) and microcystis 
(21.1 96). Patients treated by modified tetrad responded in a favourable manner: uri- 
nary frequency reduced about 75 96, bladder capacity increased an average of 4.7 fold. 
Recovery was reached in 84.3 96. Posttuberculous cystalgia developed in 15.7 96 only. 
None of the patients developed microcystis after the combined treatment. Tolerance to 
the treatment was good: only one patient had light side effect (mouth dryness). 


Alternative Modalities of Etiotropic Therapy 


Treatment of TB is affected by poor patient compliance due to the requirement for 
daily drug administration, for lengthy periods of time, often with severe drug- 
induced side effects. Nanomedicines have the potential to improve TB treatment 
outcomes. New approaches such as nanoparticle systems able to impact the immune 
response of macrophages and deliver drug intracellularly, as well as the use of 
polymer-drug conjugates for drug delivery, are likely to play an important role in 
TB nanomedicines in future. However, further research is required before TB nano- 
medicines can be translated to the clinic (Dube et al. 2013). 

Pharmacokinetics of water and liposomal suspensions of lipophilic antibiotic 
rifampicin introduced intragastrically through a tube was studied in experiments on 
Wistar rats. After administration of water suspension rifampicin concentration 
reached its peak in all the tissues in 3 h, lung concentration being 1.6 and 1.9 times 
higher than blood one. After liposomal suspension administration lymphatic rifam- 
picin concentrations were maximal in 3 h, while in the lungs and blood they were 
the highest in 6 h. It is concluded that oral liposoluble drug enter primarily lymph 
vessels and via thoracic lymphatic duct directly lesser circulation. Liposomal inclu- 
sion of the drug warrants its high concentration in lymphatic system and lung tissue 
(Petrenko et al. 1995). 

The model of generalized tuberculosis in BALB/c mice was used to compare 
efficacy of daily and intermittent (two times a week) regimens of ultrasound inhala- 
tion therapy. This employed water-soluble and liposomal dosages of antituberculous 


104 9 "Therapy of Urogenital Tuberculosis 


drugs. The highest effect was achieved in daily inhalations of liposomal drugs. In 
spite of the fact that intermittent regime of the liposomal drugs required a twofold 
lowered dosage, its efficacy was not inferior to daily water-soluble drug therapy 
and was only by 22 96 less than maximum. High response to liposomal form stems 
from prolonged persistence of high rifampicin concentrations in pulmonary tissue 
(Kurunov et al. 1995). 


Intravenous Chemotherapy of Tuberculosis 


For long time the intense treatment of tuberculosis meant the increase of individual 
dosage of one or several anti- TB drugs in scheme of chemotherapy to the maximum 
tolerable ones and also the administration of four and more tuberculostatic drugs 
every day in optimal doses. During last several years intravenous drop-by-drop 
(stream) administration of these drugs was used for the therapy intensification 
allowing to accelerate the sputum conversion and cavities healing. First of all, the 
loading course of intravenous antibacterial therapy is indicated during the intense 
stage of treatment (30—90 days), and then it can be changed for oral administration 
of anti- TB therapy according to the standard schemes of WHO. 

The method of intravenous infusion of anti- TB drugs resulted in constant inten- 
tion of clinicians to increase the bacteriostatic effect of anti- TB drugs and to heighten 
their influence on the tuberculous process. The method of intravenous infusions of 
the anti- TB drugs is based on the possibility to create very high concentrations of 
the drugs in blood plasma in short time omitting liver as the principal organ of the 
antimicrobial drugs inactivation. During the intravenous infusion the concentration 
of the drugs in tissue, including kidney and prostate parenchyma, exceeds consider- 
ably the bacteriostatic level of the oral and even intramuscular administration. 
Although high concentration of the drugs in the blood stream is not too long, it helps 
to increase their enhanced diffusion to the damage centers. This method allows cre- 
ating sufficient bacteriostatic and even bactericide concentration even in the caseous 
foci that are difficult of the drug access. The administration of pathogenetic drugs, 
hormones in combination with antibacterial drugs prevents the development of liver 
and renal toxic reactions as well as substantial residual variations in lungs. 

The administration of intravenous anti-TB drugs is based on the following: 


1. the full dose of the drugs gents blood plasma omitting liver as the principal organ 
of the antimicrobial drugs inactivation; 

2. the patients with concomitant gastrointestinal tract diseases (gastric ulcer, condi- 
tion after gastric resection, gastritis, colitis, cholecystitis, hepatocholecystitis, 
duodenitis) often tolerate badly or do not tolerate the oral administration of the 
antibiotics, they have also the malabsorption of the drugs by the gastrointestinal 
tract organs; 

3. TB (as well as some other diseases) itself is the risk factor for malabsorption 
syndrome due to the possibility of negative influence of Mtb on the mucous coat 
of gastrointestinal tract and to reduce the absorbing capacity; 
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4. it is possible to create the required concentration of the ant-TB drugs in the 
organs for definite time depending on the drugs infusion rate; 

5. at such administration the antibacterial drugs reduce the duration of hospital 
treatment of the patients having positive influence on the patient as well as eco- 
nomic effect; the drug resistance to Mtb, some SE are less frequent; 

6. best control of the therapy allows excluding the irregular administration of the drugs. 


At the present time there are the following anti- TB drugs for intravenous admin- 
istration: isoniazid, rifampicin (as rifamycin SV sodium), ethambutol, PAS (para- 
aminosalicylic acid), soluble salt of ethionamide, fluoroquinolones (ofloxacin, 
levofloxacin, moxifloxacin), linezolid. 

Intravenous anti-TB therapy in complex intense treatment of new-onset destruc- 
tive, acute and widespread forms of tuberculosis is a highly effective mode of treat- 
ment and it should be used as widely as possible in TB care. 


Complications of Chemotherapy 


Bad tolerance of antituberculous drugs complicates the anti-TB chemotherapy in 67.5— 
76 96, especially with renal TB because of hepatorenal syndrome. Side effects (SE) lead 
to change of the scheme of the therapy, using of low doses and, finally, drug resistance. 
So if we can avoid or reduce the SE of anti-tuberculous chemotherapy we can avoid or 
reduce the drug resistance of Mtb as well as default, when patient self-willed interrupt 
the treatment before recovery or, at least, completion of the course of the therapy. 

Severe adverse effects may lead to discontinuation therapy (Kul'chavenia and 
Kuznetsov 1998). In our Clinic 117 patients with KTB were treated with isonia- 
zid +rifampicin + pyrazinamid - streptomycin. Ninety-five (l-st group) received 
therapy in intermittent regime intravenously and per os, and 22 (2-nd group) - daily 
per os. As whole 48 pts (41.0 %) had SE: in 1-st group — 35 (36.8 96) patients, in 
2-nd —13 (59.1 96). SEs mostly were as toxic (50 96) and both toxic and allergic 
reactions (29.2 96), allergic reactions alone were in 20.8 96. 

All patients with SE were divided on two groups, and 25 patients in first group 
were treated with routine scheme, that resulted in elongation of treatment; in wors- 
ening of TB, aggravation of TB inflammation and appearance of drug resistance 
18.4 % patients. Second group (23 patients) received complex hepato-protective 
phytotherapy in combination with laser therapy (patent of Russia Ne 2112568). In 
this group SE were stopped in10—14 days in 82.6 96. In 17.4 % of patients intoler- 
ance proceeded, that was the reason to change the scheme of the therapy. Drug 
resistance did not appear in this group. So, intermittent intravenous chemotherapy 
was complicated by SE on 22.3 96 less, than daily treatment per os. Our techniques 
allowed restoring the good tolerance of antituberculous drugs in 82.6 96 patients 
with TB and prevent the drug resistance (Kul'chavenia and Kuznetsov 1998). 

One or more side effects developed in 182 cases (69.2 %) in study of Torun et al. 
(2005). These effects led the clinicians to withdraw one or more drugs from the 
treatment regimen in 146 cases (55.5 96). Side effects observed most frequently 
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included: ototoxicity (41.8 96), psychiatric disorders (21.3 96), gastrointestinal dis- 
turbance (14.0 96), arthralgia (11.4 96), epileptic seizures (9.9 96), hepatitis (4.5 96), 
and dermatological effects (4.5 %). At the time of analysis, treatment was success- 
ful in 204 (77.6 96) cases. Fifty-nine patients (22.4 %) had poor outcomes. Timely 
and aggressive management of drug side effects means that high side effect rates in 
MDR-TB treatment need not compromise success rates (Torun et al. 2005). 

There is alternative experience of recovery from UGTB by Chinese herbs. Patient 
had to interrupt intake of anti- TB drug because of toxic reaction, and was treated 
with phytotherapy with good result (Tong et al. 2009). 

Treatment success is substantially compromised because of toxicity and com- 
plexity, which leads to high rates of treatment discontinuation. Data from a recent 
systematic review suggest that several programmatic factors significantly predict 
low default levels, including the use of standardized regimens and the flexible provi- 
sion of treatment support and observation. 

Among 1,027 cases, 807 (79 96) experienced at least one adverse event, with a 
median of three events per case. The most commonly reported events were nausea 
(58 96), vomiting (39 96) and abdominal pain (24 96). More serious events, such as 
psychiatric episodes (13 96), hepatitis (9 96) and renal failure (4 %), were relatively 
frequent. A change in drug dose due to an adverse event occurred in 201 (20 96) cases, 
while 661 (64 96) had at least one drug discontinued temporarily or permanently. Being 
older, female, having bilateral lung cavities and a greater number of TB symptoms at 
baseline were associated with an increased number of events (Bloss et al. 2010). 

TB patients have to take many medicines for a long time; anti- TB therapy nega- 
tively influences not only on Mtb, but also on human organism. A comparative 
study of 105 newly diagnosed patients with PTB and 37 volunteers aged 18—39 years 
has been carried out to estimate their sexual function. Patients with pulmonary 
tuberculosis showed deterioration of all components of copulatory act, from sexual 
desire to orgasm, in spite of absence of any related diseases of urogenital system. 
The degree of disorders in the group of patients with cavernous PTB was signifi- 
cantly higher than in patients with infiltrative PTB and it was correlated with a 
severity of intoxication syndrome. 

Adequate anti-TB therapy could improve sexual function of a man with pulmo- 
nary tuberculosis by arresting the inflammatory TB process and reducing intoxica- 
tion. Nevertheless even after 6 months of the therapy there was still significant 
difference in subjective assessment of copulative functions in both TB groups com- 
pared to the healthy volunteers. 

Thus, tuberculosis worsened a male sexual function, and etiotropic anti- TB ther- 
apy improved it, but only in first 3 months, then dynamic slowed. Anti-TB drugs are 
aggressive not for Mtb only, but for human organism too (Shcherban' et al. 2008). 


Prediction of Relapse-Free Tuberculosis Cure 


The introduction of rifampicin and pyrazinamide nearly 50 years ago transformed 
tuberculosis treatment, allowing the necessary duration of treatment to be shortened 
from 18-6 months without an increase in the rate of recurrence due to relapse 
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(Wallis 2013). Interferon y release in most instances, infection with Mtb is con- 
tained by the host immune response, preventing the progression to active disease. 
Tests for latent tuberculosis infection such as the tuberculin skin test and tuberculo- 
sis antigen-stimulated interferon y release assay detect sensitisation to mycobacte- 
rial antigens, but do not differentiate between persistent and resolved latent 
infection. 


New and Repurposed Drugs 


New and repurposed drugs need to be delivered through programmatic management 
of drug-resistant TB (WHO 2011). World Health Organization (2006) recom- 
mended the regimen which is a 6 months course of treatment denoted as 2HRZE/AHR: 
a 2 months intensive phase of isoniazid (H), rifampicin (R), pyrazinamide (Z), and 
ethambutol (E) followed by a 4 months continuation phase of isoniazid and rifam- 
picin. It has been the global standard first- line tuberculosis treatment for decades. 
The duration of the 6 months regimen puts substantial demands on health-care sys- 
tems and patients. Meanwhile, second-line tuberculosis treatment, for patients with 
MDR-TB (defined by resistance to both isoniazid and rifampicin), is based only on 
observational studies and expert opinion (WHO 2011). 

These multidrug regimens of 18-24 months are toxic, expensive, and of limited 
effectiveness. The inadequacy of these regimens, which has become increasingly 
evident as more people are diagnosed with MDR-TB, has led to efforts to find and 
develop new tuberculosis drug regimens that would shorten first-line treatment, 
avoid drug-drug interactions with antiretroviral therapy, and improve second-line 
treatment. Drugs for tuberculosis are inadequate to address the many inherent and 
emerging challenges of treatment. In the past decade, ten compounds have pro- 
gressed into the clinical development pipeline, including six new compounds spe- 
cifically developed for tuberculosis. Despite this progress, the global drug pipeline 
for tuberculosis is still insufficient to address the unmet needs of treatment. 
Additional and sustainable efforts and funding are needed to further improve the 
pipeline. The key challenges in the development of new treatments are the needs for 
novel drug combinations, new trial designs, studies in paediatric populations, 
increased clinical trial capacity, clear regulatory guidelines, and biomarkers for pre- 
diction of long-term outcome. Despite substantial progress in efforts to control 
tuberculosis, the global burden of this disease remains high. To eliminate tuberculo- 
sis as a public health concern by 2050, all responsible parties need to work together 
to strengthen the global antituberculosis drug pipeline and support the development 
of new antituberculosis drug regimens (Ma et al. 2010). 

Stakeholders described 40 distinct regimen changes for drug-susceptible TB. 
Once countries committed to considering a change, the average timing was ~1 year 
for decision-making and -2 years for roll-out. Stakeholders more often cited con- 
cerns that were program-based (e.g., logistics and cost) rather than patient-focused 
(e.g., side effects), and patient representatives were seldom part of decision making. 
Decision-making bodies in higher-income HBCs had more formalized procedures 
and fewer international participants. Pilot studies focused on logistics were more 
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common than effectiveness studies, and the evidence base was often felt to be insuf- 
ficient. Once implementation started, weaknesses in drug management were often 
exposed, with additional complications if local manufacturing was required. Best 
practices for regimen change included early engagement of budgeting staff, pro- 
curement staff, regulators and manufacturers (Wells et al. 2010). 

Grosset et al. (2012) analyzed new drugs for the treatment of tuberculosis. 
Authors noted some new molecules beyond pre-clinical development for improving 
the chemotherapy of tuberculosis (TB). Rifapentine, a rifamycin with low minimum 
inhibitory concentration, long half-life and potent sterilizing activity in mice did not 
confirm its potential in a recent short-term clinical trial and is being extensively re- 
evaluated. Moxifloxacin, a fluoroquinolone, improved the activity of the standard 
drug regimen when substituted for ethambutol (EMB). It is being studied to shorten 
the duration of treatment for fully drug-susceptible TB (Remox study). Clofazimine, 
a fat-soluble dye with experimental activity against TB, but used only for leprosy in 
the last 50 years, requires further study because it has been included in a successful 
short 9-month combined drug regimen for the treatment of multidrug-resistant TB. 
The diarylquinoline TMC207 is the most promising among the new TB drugs 
because of its experimental and clinical rate of culture conversion. Also exciting, 
200 mg daily doses in humans of the nitroimidazo-oxazine PA-824 and the nitro- 
dihydro-imidazooxazole OPC-67683 were safe and induced a bactericidal effect of 
respectively 0.098 x 0.072 log(10) and 0.040 x 0.056 log(10) per day. The new oxa- 
zolidinones PNU-100480 and AZD-5847 might be at least as active as linezolid and 
much less toxic. SQ109 is an EMB analogue that does not have cross-resistance 
with EMB and might have synergistic activity in combined regimens. 
Benzothiazinones and dinitrobenzamides show exciting in vitro anti-microbial 
activity and deserve careful attention (Grosset et al. 2012). 

Clinically, the most advanced regimen is known as PaMZ, a combination of the 
novel nitroimidazo-oxazine PA-824, moxifloxacin, and pyrazinamide. This regimen 
has the potential not only to shorten the duration of first-line treatment, but also to 
treat a proportion of patients who would previously have needed second-line treat- 
ment — patients with MDR tuberculosis (Diacon et al. 2013). 

Finally, several tuberculosis drug candidates are in clinical development, but 
their optimised regimens have not yet been defined. Sutezolid (PNU-100480), an 
analogue of linezolid, is in phase 2a trials. More advanced are two new drugs that 
have been submitted for regulatory approval for treatment of MDR-TB on the basis 
of phase 2b data. Bacterial burden was reduced more quickly when either bedaqui- 
line (a diaryl quinoline formerly known as TMC207) or delamanid (a nitro-dihydro- 
imidazooxazole formerly known as OPC-67683) was added, for 6 months, to an 
optimised background regimen for MDR tuberculosis. Bedaquiline was granted 
marketing approval by the US Food and Drug Administration on Dec 28, 2012. 
However, the extent to which these drugs can shorten and simplify MDR tuberculo- 
sis treatment will only be known after additional, multiyear phase three trials. 


Chapter 10 
Surgery 


Abstract Standard chemotherapy is effective only for early diagnosed form of 
UGTB, in complicated form modified scheme with 5 anti- TB drugs in combination 
with pathogenetic therapy is indicated. Destructive forms of kidney and male geni- 
tal TB cannot be cured by chemotherapy, surgery is necessary. 

Even in the era of modern anti- TB drugs, nephrectomy is still an essential proce- 
dure. It was recommended to perform early nephrectomy for patients with major 
renal lesion with or without bladder involvement, gross hydronephrosis and for 
those who have glomerular filtration rate (GFR) of < 20 ml/min/m?. 

Preoperative tuberculostatic therapy reduced frequency of postoperative compli- 
cations. But even in early diagnosis, the organ was saved in operations in 9.4 96 
only. 

The surgical exploration should be done on all patients with non-functioning 
tuberculous kidneys to, (1) salvage kidneys before they are damaged totally by the 
obstructive lesions, (2) remove a potential source of infection with viable organisms 
and (3) shorten convalescence. 


UGTB is enough often, but mostly overlooked disease. The main reasons for late 
diagnosis are lack of alertness on UGTB in urologists and general practitioners rela- 
tive to patients with UTI, kidney anomalies, renal cysts etc.; non-specific variable 
clinical features, decreasing positive cultures of Mtb due to non-optimal empiric 
therapy for UTI with prescribing of fluoroquinolones and amycacin. 

Standard chemotherapy is effective only for early diagnosed form of UGTB, in 
complicated form modified scheme with 5 anti-TB drugs in combination with 
pathogenetic therapy is indicated. Destructive forms of kidney and male genital TB 
cannot be cured by chemotherapy, surgery is necessary. 

Incidence of renal TB is going down slightly but constantly in the last years (close 
to antibacterial era started) — but virulence of Mtb is increasing. Petkovic et al. (1986) 
in 1950-55 years performed 40 % nephrectomies at KTB patients while in 
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1973-79 years only 22 % KTB patients underwent this operation. In the early prac- 
tice one of the authors KTB was a disease where urologist could be "great or failed" 
(Petkovic et al. 1986), surgery was alone method to remove TB lesion. 

Chemotherapy for late-diagnosed complicated forms of UGTB is not enough 
effective, so surgery is indicated (Viswaroop et al. 2006). The organ-removing oper- 
ations were conducted in 73 % of patients (Batyrov et al. 2004). Surgery, whether in 
the acute setting (orchiectomy, nephrostomy) or after medical treatment (nephrec- 
tomy, cystoplasty), still plays an important role in the treatment of patients with 
UGTB (Zarrabi and Heyns 2009). 

Reconstructive surgery for UGTB became possible as anti-TB drugs appeared 
(Kerr et al. 1969). Kamyshan (2008) believed the optimal length of neo-adjuvant 
chemotherapy for UGTB should be 3 months — if operation was performed earlier — 
there is a risk of dissemination and over-fibrosis. And late surgery leads to the loss 
of renal function. Other authors also considered neo-adjuvant anti-TB chemother- 
apy as strictly indicated at least for 2 months — in combination with pathogenetic 
therapy (Nguyen Phuc Cam et al. 2009b; Ngo Gia Hy 2000; Bennani et al. 1994). 
Carl and Stark in 1997 thought that triple-drug chemotherapy should be undertaken 
for at least 6 months and stable conversion obtained before ablative or reconstruc- 
tive surgery is planned — now this approach doesn't work, at least 4 anti- TB drug is 
necessary for neo-adjuvant chemotherapy (Kulchavenya 2009; Kulchavenya and 
Krasnov 2010). 

In comparison of two periods (1985-1987 and 2005-2007 years) there was 
found, that for two decades middle age of patients, who were operated for UGTB, 
increased on 10 years, quantity of nephrectomies decreased from 61.1 to 27.3 96, the 
volume of reconstructive surgery increased from 9.7 to 23.0 % (Zuban' et al. 2006). 

In 12.3 % cases of obstructive uropathology followed by hydronephrosis, UGTB 
was diagnosed (Gurski and Baker 2008; Volkov and Zuban’ 2009). TB inflamma- 
tion of the ureter led to forming of the stricture in 10-50 % of UGTB patients 
(Kulchavenya 2009). 

In study of Fischer and Flamm (1990) of the 72 patients with urinary tuberculo- 
sis, 21 received exclusively conservative treatment, while 16 underwent conserva- 
tive surgery and the remaining 35, ablational surgery. The high nephrectomy and 
overall operation rate was explained by the high percentage of advanced state of 
disease and a large number of patients referred to authors for nephrectomy follow- 
ing long-term conservative treatment. A retrospective justification for this proce- 
dure was found in the fact that 52 96 of the surgical specimens showed florid 
tuberculosis though the patients had been receiving standardized chemotherapy for 
an average of 9 months (Fischer and Flamm 1990). 

Flechner and Gow (1980) reviewed 300 consecutive cases of UGTB from 1961 
to 1978. There were 73 patients with non-functioning or poorly functioning kidneys 
who underwent nephrectomy after at least 6 weeks of intensive chemotherapy with 
three antituberculous drugs. Three of four patients with unilateral non-functioning 
kidneys who did not have a primary nephrectomy had delayed complications. Late 
complications of in situ non-functioning tuberculous kidneys included draining 
flank sinuses, abscesses and hypertension. These complications can occur years 
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after completion of chemotherapy, even in sterile organs. The incidence of hyper- 
tension in this series was 11.3 %. The incidence of hypertension in patients with 
unilateral non-functioning or poorly functioning tuberculous kidneys was 23.2 % 
(p<0.005). Two-thirds of the hypertensive patients with severe unilateral tubercu- 
lous nephropathy benefited by a decrease in blood pressure after nephrectomy. 
Removal of non-functioning kidneys does not cause a loss of the contralateral kid- 
ney function. The perioperative morbidity and mortality of the procedure should be 
minimal in a generally younger population. Authors concluded that primary 
nephrectomy is an important adjunct in the comprehensive management of the uni- 
lateral non-functioning kidney (Flechner and Gow 1980). 

Among 167 new-revealed UGTB patients 70 % were cured by chemotherapy, 
and surgery was indicated to the rest 30 %; as whole 85.1 % got recovery (Nguyen 
Phuc Cam et al. 1994). Other authors were not so optimistic. In their study 51 % of 
UGTB patients underwent surgery and in 73 % in was nephrectomy. Relatively in- 
time diagnostic allowed performing organ-saving operations to 9.4 % of patients 
(Batyrov et al. 2004). 

Even in the era of modern anti-TB drugs, nephrectomy is still an essential proce- 
dure. It was recommended to perform early nephrectomy for patients with major 
renal lesion with or without bladder involvement, gross hydronephrosis and for 
those who have glomerular filtration rate (GFR) of «20 ml/min/m?. Lower ureteric 
strictures and renal units with GFR of >20 ml/min/m? are favourable factors and 
salvage procedures may be successful in these cases. It is likely that nephrectomy 
removes a large focus of disease and possibly dormant bacteria. With continuance 
of chemotherapy, this further helps in improved patient outcome (Viswaroop et al. 
2006). 

Tuberculous ureteral stricture causing progressive obstructive uropathy com- 
monly complicates renal tuberculosis. Chan et al. (1996) described a case of recur- 
rent urinary tract infection caused by Mycobacterium terrae complex in a patient 
with obstructive nephropathy. The mycobacterium was resistant to most antituber- 
culosis drugs and despite its apparent clearance in the urine, the patient finally died 
of urinary sepsis caused by multiple bacterial pathogens (Chan et al. 1996). 

Shin et al. (2002) reported on 77 patients (84 renal units) with tuberculous ure- 
teral strictures. They evaluated the final outcome of involved kidneys with three 
different managements: medication only (n=37), medication plus ureteral stenting 
(n=28), or medication plus percutaneous nephrostomy (PCN) to 19 patients. The 
overall nephrectomy rate was 51 96. In patients treated with medication only, the 
nephrectomy rate was 73 %, whereas the nephrectomy rate was 34 % in patients 
treated with medication plus early ureteral stenting or PCN. The rate of reconstruc- 
tive surgery for ureteral strictures also was significantly different for patients treated 
with medication only (8 96) and those receiving medication plus early ureteral stent- 
ing or PCN (49 96). Spontaneous resolution of the strictures was noted in 6 of the 12 
renal units that were managed with early ureteral stenting. Authors concluded, early 
ureteral stenting or PCN in patients with tuberculous ureteral strictures may increase 
the opportunity for later reconstructive surgery and decrease the likelihood of renal 
loss (Shin et al. 2002). 
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Unfortunately, mostly due to late diagnostic, medical treatment may not result in 
resolution of symptoms. Surgical intervention and reconstruction of the urinary 
tract are frequently indicated (Viswaroop et al. 2006; Wise and Shteynshlyuger 
2008). The organ-removing operations were conducted in 73 % of UGTB patients. 
Preoperative tuberculostatic therapy reduced frequency of postoperative complica- 
tions. But even in early diagnosis, the organ was saved in operations in 9.4 % only 
(Batyrov et al. 2004). It was found that such eradicative techniques as nephrectomy 
and nephruretherectomy still prevail. Early drainage of the kidney for its decom- 
pression allows preservation of the kidney and following reconstructive surgery in 
70.6 % of cases. The number of early and later complications have considerably 
decreased (Zuban' et al. 2008). Old caverns saves pyogenic layer for ages in spite of 
long-time multi-component chemotherapy, and this process aggravates if drainage 
of urine is troubled due to TB of ureter (Kulchavenya et al. 2007) doro n3 arzaca 

Bladder TB grade 4 (microcystis) is indicated for cystectomy following by 
enteroplastic (Kulchavenya and Krasnov 2012). Urinary bladder rehabilitation 
either by augmentation cystoplasty or orthotopic neobladder reconstruction 
increases the bladder capacity and storage time and also preserves the upper tracts 
(Singh et al. 2011b). Bladder and ureter reconstruction with ileum is a good option 
in difficult cases of lack or irreversible damage of the urinary way. Vesico-ureteral 
reconstruction letting urethral miction improves quality of life (Resina et al. 2009; 
Singh et al. 2010). Patients after full course of the therapy and, if it was indicated, 
surgery, should be under surveillance for 3-5 years with annual check-up and anti- 
relapse therapy, if necessary. 

Cutaneous fistula revealing tubercular pyonephrosis was described (Elkihal et al. 
2010), and possibility of retroperitoneoscopic nephrectomy for tuberculous nephro- 
colonic fistula, this operation was found as is feasible and safe (Modi and Rizvi 
2008). Positive experience of laparoendoscopic single-site nephrectomy using 
home-made single-port device for nonfunctioning kidney due to KTB was described 
(Han et al. 2010). 

Hemal et al. (2000b) compared results of retroperitoneoscopic nephrectomy with 
open surgery for tuberculous nonfunctioning kidneys. They performed retroperito- 
neoscopic nephrectomy for tuberculous nonfunctioning kidneys to nine patients, 
and to another nine patients -open nephrectomy for a similar indication during the 
same period. Retroperitoneoscopic nephrectomy was initially performed by kidney 
dissection followed by ligation of the hilar vessels. The technique was subsequently 
modified and the vessels controlled before dissecting the kidney. The two groups 
were similar in regard to patient age, gender and side of disease. Retroperitoneoscopic 
nephrectomy was successful in seven of the nine patients. Although two of our ini- 
tial patients required conversion to open surgery, the remaining seven successfully 
underwent retroperitoneoscopic nephrectomy after modifying the technique. Mean 
operative time was slightly greater in the retroperitoneoscopy than in the open sur- 
gery group (103.3 versus 92.2 min). Mean blood loss was less in the retroperitone- 
oscopy group (101.4 versus 123.3 ml.), mean hospital stay plus or minus standard 
deviation was significantly shorter (3.2+0.83 versus 8.88+3.37 days) and mean 
time to return to work was significantly less (3 versus 7 weeks). Mean analgesic 
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requirement for opioids and diclofenac sodium was also lower in the retroperitoneo- 
scopic nephrectomy group (0 versus 1.44 x 0.72 and 3.8 x 1.3 versus 4.3 + 1.2 doses, 
respectively). Minor complications developed in only two retroperitoneoscopy 
cases (Hemal et al. 2000b). 

Authors concluded that tuberculosis has been considered as a contraindication to 
retroperitoneoscopic nephrectomy due to a high conversion rate. However, they 
believed that their modified technique of retroperitoneoscopic nephrectomy is a 
viable option for managing tuberculous nonfunctioning kidneys. The conversion 
rate was lower than previously reported. Comparing their results with those of open 
nephrectomy showed that retroperitoneoscopic nephrectomy was beneficial in all 
respects except for slightly longer operative time. Because of the benefits of mini- 
mally invasive surgery, this approach may be considered in such cases (Hemal et al. 
2000b). 

Suárez-Grau et al. (2012) described their experience of laparoscopic surgery of 
an enterovesical fistula of tuberculous origin (terminal ileum and sigmoid colon). 
Lee et al. (2002) performed laparoscopic nephrectomy successfully to 30 patients 
with KTB as well as to 44 patients without TB (control group). The two groups 
showed comparable perioperative and postoperative parameters, except for mean 
operative time, which, at 244 min for the tuberculosis group, was significantly 
greater than the 216 min for the control group (P «0.05). No significant intraopera- 
tive or postoperative complications were observed in either group. The results of 
this study indicate that laparoscopic nephrectomy for renal tuberculosis is a safe, 
effective, and less invasive treatment modality. Therefore, we suggest that the renal 
tuberculous nonfunctioning kidney should be approached initially using the laparo- 
scopic approach (Lee et al. 2002). 

Gupta et al. (1997) described a case of KTB 4 level with nonfunctioning kidney 
in which laparoscopic nephrectomy was attempted. The kidney was very difficult to 
mobilize due to dense perinephric adhesions (that is common for KTB 4 level) and 
subsequently the procedure was converted to an open nephrectomy. Authors think 
KTB 4 level is a relative contraindication to laparoscopic approach as its dissection 
is difficult and fraught with potential complications such as leakage of caseous 
material into the peritoneal cavity and systemic dissemination of the disease (Gupta 
et al. 1997). 

To assess the effect of the relief of obstruction on the ultimate function of the 
affected renal unit in urinary tuberculosis, and to identify predictors of functional 
recoverability, Ramanathan et al. (1998) of a total of 38 patients with urinary tuber- 
culosis with evidence of upper tract obstruction analyzed; six had bilateral obstruc- 
tion (total of 44 renal units). Ten renal units were not functioning, and no preliminary 
intervention was performed. In the remaining 34, preliminary intervention was car- 
ried out before definitive surgery; 21 of these renal units were salvaged but 13 were 
lost despite overcoming the obstruction. Authors have found, that the loss of some 
renal units seems inevitable in UGTB patients, despite advances in chemotherapy. 
Having pre-operative predictors of renal recovery may ensure optimal patient selec- 
tion, thereby reducing the number of procedures and economic burden on the patient 
who does not require intervention (Ramanathan et al. 1998). 
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On univariate analysis, the factors that significantly affected the recoverability of 
renal function after the relief of obstruction included preoperative renographic 
GFR, renal perfusion, parenchymal thickness, parenchymal echogenicity, cortico- 
medullary differentiation, reduction of the renal resistive index of the corresponding 
kidney, and compensatory hypertrophy of the contralateral normal kidney was done 
by Khalaf et al. (2004). However, using multivariate analysis, only the preoperative 
selective renographic GFR and renal perfusion of the corresponding kidney sus- 
tained their statistical significance as independent factors affecting renal functional 
recovery. A preoperative GFR value of 10 ml/min/1.73 m? was estimated as the 
cutoff point that can determine the best prediction of stabilization or improvement 
of renal function after the relief of obstruction. 

So, preoperative renographic clearance and perfusion of the corresponding kid- 
ney were the only predictors of recoverability of unilateral renal obstruction. 
Kidneys with a renographic GFR of less than 10 ml/min/1.73 m? were irreversibly 
damaged. Improvement or stabilization of function can be expected after relief of 
obstruction of kidneys with a renographic GFR of 10 mL/min/1.73 m? or greater 
(Khalaf et al. 2004). 

Gupta et al. (2006) had treated 241 UGTB, mostly with KTB (53.94 %). 
Preoperative bacteriologic diagnosis was confirmed in 29 %. All patients received 
antitubercular drug therapy for 9 months. A total of 248 procedures, including 33 
endoscopic, 87 ablative and 128 reconstructive, were performed with some patients 
requiring more than 1 procedure. Early complications, which mainly involved the 
bowel, were seen in 7.88 %. 

Authors believed, that with improved antitubercular drug therapy and experience 
with the use of bowel segments in the urinary tract, more reconstructive procedures 
are being performed with satisfactory outcomes, but in patients who undergo recon- 
structive procedures, a rigorous and prolonged follow up is necessary (Gupta et al. 
2006). 

Although chemotherapy is the mainstay of treatment, ablative surgery as a first- 
line management may be unavoidable for sepsis or abscesses. In cases with hydro- 
nephrosis and progressive renal insufficiency caused by obstruction, renal drainage 
(by stenting or nephrostomy) must be performed immediately. Nephrectomy or par- 
tial nephrectomy is indicated for nonfunctioning or poorly functioning kidneys, par- 
ticularly if continuous flank pain or hypertension is present. Stenosis of the ureter 
usually can be managed by temporary stenting and adjuvant corticosteroid therapy. 
The indications for augmentation are rare, but bladder replacement may be com- 
bined with ureter replacement using segments of intestine (Carl and Stark 1997). 

The surgical exploration should be done on all patients with non-functioning 
tuberculous kidneys to, (1) salvage kidneys before they are damaged totally by the 
obstructive lesions, (2) remove a potential source of infection with viable organisms 
and (3) shorten convalescence. Wong and Lau (1980) in 89.3 % of their UGTB 
patients complicated KTB 4 levels diagnosed and performed nephrectomy. In 
10.7 % a reconstructive operation was possible with gratifying results. In 17.9 % the 
caseous material was positive for acid-fast bacilli on direct smear. 


Conclusions 115 
Conclusions 


Thus, UGTB is multivariant disease, and standard unified approach to it is impos- 
sible. Join term “UGTB” has insufficient information in order to estimate therapy, 
surgery and prognosis — as well as to evaluate the epidemiology. Uniform approach 
to the therapy and management of UGTB independently of clinical forms leads to 
poorer results, then individual one. Using clinical classification will improve the 
efficiency of the therapy of UGTB. Diagnosis “UGTB” as whole has a little infor- 
mation, it is insufficiently both for estimation of epidemiology and choosing of 
approach of the therapy. The clinical classification is simple and clear, it is enough 
for estimation of the form and stage of disease and for definition of correct optimal 
treatment. 

UGTB is a part of common infectious disease — tuberculosis. The clinical fea- 
tures of UGTB are variable and instable and depend on external factors (epidemic 
situation, administration of antibiotics etc.), properties of the host (immunity, co- 
morbidity, etc.) and properties of MBT (persistence and resistance). The clinical 
features of UGTB and the properties of MBT may be different in different regions. 

UGTB hide under the guises of other diseases, mostly — cystitis and prostatitis. 
A UGTB patient is never diagnosed during the first visit, because this disease has no 
pathognomonic features. UGTB should be suspected in any patient presenting with 
UTI, if the patient has, or has had TB in any localization, or who has lived in a 
region where TB is epidemic. 
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